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Narrative for: OGDEN OIL

Oil Characterization Analysis Including TPH and Oil Fingerprinting by GC/MS SIM
WA#R1A00119

This narrative covers the samples received from the Ogden raityard site between the dates of 3/9/2000 and 3/10/2000.
Lockheed Martin/REAC received a total of 22 soil/sediment and 16 water samples for fall oil characterization which
includes TPH analysis, oil fingerprinting, and quantitation of saturated hydrocarbons and PAH compounds. The samples
were extracted and analyzed for oil analysis/oil characterization using an extensive SDVI-Oil method. Due to the large
volume of samples collected, and limited amount of lab space and extraction equipment, the samples were only extracted
for BNA, and the extracts split for both BNA and oil anarysis: The extraction procedure for BNA and oil are identical, except
for the surrogates spiked. This decision was made to extract all the samples within hold time, and niinimize cost, and sample
preperation time. Naturally, this decision was made after discussing it with the WAM. The internal standards were added
to the "split" sample before injection. There were no "oil" surrogates spiked in the samples to prevent interferences with
the BNA chromatograms and TIC compounds; the BNA surrogates did not interfere with the oil-SIM program. The
surrogate and MS/MSD for the BNA analysis should serve as sufficient QA for the oil analysis; besides, a MS/MSD
program is not required for the oil analysis. Although the samplers collected samples for both BNA and oil anarysis, only
the BNA sample was extracted. Below is a summary of the samples received, with the analysis request: Samples with a
chain of custody number in brackets {} indicate that the chain of custody in brackets contain the duplicate samples. Some
chain of custodies were received with duplicate samples, and a separate box checked for both oil analysis, and BNA analysis.
As mentioned previously, only the BNA sample was extracted and split for both BNA and full oil analysis.

COC#

02049
{02058}

02050

02063

0119-001
{0119-009}

0119-0019
{0119-0118}

0119-0028

Date Reed.

3/10/00

3/10/00

3/10/00

3/09/00

3/09/00

3/09/00

# Samples

20

Analysis Requested

BNA
Oil

BNA + Oil

Oil

BNA
Oil

BNA
Oil

BNA + Oil

Matrix

Sediment

Sediment

Surface Water

Surface Water

Surface Water

Surface Water

The two samples received on COC# 02063 were the only samples in which the samplers had requested only oil anarysis
and no BNA anarysis. The oil surrogates were spiked in these samples, and a recovery table has been generated.

The "full scan" oil and TPH method is outlined in the drafts submitted by J.Syslo in May of 1996 titled, "Procedures for the
Extraction and Analysis of Oil as Source Oil, and Oil Found in Aqueous and Solid Matrices," and used in conjunction with
die method titled "Revised Draft Action Plan for Analyses of Oil Spill Bioremediation Samples". These two methods are
a compilation of method 8015B, SW846, D3328. Marine Safety Laboratories Notice 5200.9, and a several other methods
used by the US -Coast Guard, Environment Canada, and other labs who are currently developing methods for SIM oil
analysis and oil characterization techniques. The focus of the methods are to characterize oils based using standard oil
fingerprinting techniques. PAH and PAHhomologue patterns, saturated hydrocarbon patterns and distributions, and sterane
and triterpane compounds and their intrinsic relationships within source oils.

All water samples were analyzed with no dilution. The final volume for most of the soil samples was 5-.OmL. All water
samples were free of oil contamination. The blank contained trace amounts of saturated hydrocarbons ranging from C24
to C34. These would not be detected by the BNA analysis. This saturated hydrocarbon pattern is most likely due to some



type of lab contamination possibly related to the overall glassware washing procedure. The pattern is indicative of a
"wax" type compound. This analysts speculates thai it is probably related to the soap, or detergents used to rinse the
glassware. The contamination is minimal, and will be subtracted from future projects.

hi summary, the oil contaminating the site is alleged to be a mixture of a heavy oil such as a motor oil. or some type of
grease (lubricant). Due to the absence of normal-saturated hydrocarbons and the lack of the isoprenoids of pristane and
phytane, it appears that these samples have undergone a high degree of both evaporative as well as as natural biodegredative
weathering. The relatively low abundance of PAH's and PAH homologue patterns, coupled with the hopanes and steranes
patterns also supports this premise. There also appears to be a secondary source creosote contaimination, possibly from
a refined creosote source of either coal tar, or oil. Besides the unusually high levels of PAH compounds in some of the
samples, this is evident by the presence of the compound anthracene in the samples. Uncracked and or refined crude oils
normally do not contain detectable levels of anthracene, only phenanthrene. This creosote source can be considered
relatively "fresh" as compared to the oil and grease found on the site. This is evident by'the presence of the two methyl
naphthalene isomers in the samples, which are readily, and quickly removed by evaporative weathering. Overall, the
samples contained a mixture of highly weathered fuel oil, (either a mix of #2 and #6), some grease, a creosote source, and
possibly a synthetic oil. A more detailed discussion of these classes of oils can be reviewed in the Oil Fingerprinting section
of this report

All calibration checks were within the accepted +- 25% criteria. The analysis required three cal checks consisting of SHC-
PAH, TPH. and Hopane/Sterane range. All suiTogat.es were acceptable. As in the past, MS/MSD pairs are not. required
or requested for oil analysis.

This data package contains all the result tables, and surrogate tables associated with the samples received.

Extraction Procedure



All samples were extracted according to the BNA SOP except for the two water samples requested for oil analysis.
One liter of sample was spiked with 50 ill of a 400 ug/ml surrogate solution consisting of dlO-Anthracene, 5a Androstane,
and d62-Triacontane. The samples were extracted by seperatory funnel as outlined in SW-846 and concentrated to a final
volume of 1.0 ml. Prior to analysis, 20 ul of a 500 ppm solution of internal standard mix is added to the 1 ml aliquot mat
is used for the analysis; 10 ul of the internal standards was added to any 500 ul split BNA extract.

Analytical Procedure

Ail HP 5890 Gas Chromatograph, equipped with a 5972 Mass Selective Detector and controlled by an HP-
' ChemStation using windows- based Enviroquant software.

The instrument conditions were:

Column RestekRtx-5 (crossbonded SE-54)
30 meter x 0.25mm ID, 0.50 urn
film thickness

Injection Temperature 290° C
Transfer Temperature 290° C
Temperature Program 50°C for 3 min

10"C/min to 295° C, hold for 10 min
25°C/min to 305° C, hold for 27 min

Splitless Injection Split time = 0.75 min
Injection Volume 1 (.iL

Electron Multiplier +200 EMV above tune

The GC/MS system was calibrated for SHC and PAH compounds using a 5 point range at 1.0, 5.0, 10, 25, and 50.0
ug/mL. The hopane and sterane also uses a 5 point alibration range at 0.5, 1.0-, 5.0,10, 25, and 25.0 jig/mL. The TPH
calibration range was 1000, 5000,10000, 25000, and 50000 ug/mL All samples were quantified using either the average
response factor obtained from the calibration range, or the response factors from the calibration check. Before analysis each
da)', the system was tuned with 50 ng DFTPP in the linear scan mode. Samples were quantified for saturated hydrocarbons,
pah's, TPHs, hopanes, steranes and the pah homologues using the internal standard method. The TPH concentration was
calculated for each sample by manually integrating the area of the chromatogram produced by extracting ion 85, and dividing
by the average response factor from the calibration range. Ion 85 is a widely known representative ion of hydrocarbons and
not subjected to phthalate or other unwanted interferences.

An extraction blank was extracted with each of the batches. The blank contained a very minute amount of saturated
hydrocarbons ranging from C24 to C34. These would not be detected by the BNA analysis. This saturated hydrocarbon
pattern is most likely due to some type of lab contamination possibly related to the overall glassware washing procedure.
The pattern is indicative of a "wax" type compound. This analysts speculates that it is probably related to the soap, or
detergents used to rinse the glassware. The contamination is minimal, and will be subtracted from future projects.

There were no MS/MSD pairs analyzed for this stage of the project MS/M.D pairs check extraction efficiency for a variety
of matrices: The BNA surrogates, and BNA MS/MSD pairs should suffice as a measure of extraction efficiency.

The TPH stock standard was prepared by mixing #2 fuel oil, #6 fuel oil, and a highly weathered crude oil (obtained from
a well at a site) at the ration of 1:2:2. Since the oil contaminating the site was unknown, it was speculated that this ratio or
oils would be fairly representative of the types of oils mat one would encounter at a railroad yard. Other laboratories which
analyze TPH by GC/FFD of GC/MS use a TPH standard of #2 fuel and motor oil at a 1:1 mixture. The REAC standard is
a slight modification of this train of thought.



The SHC results we listed in Table 1.0, and the PAH results listed in Table 2.0. The concentration of the detected
compounds was calculated using the following equation:

DFxA,,xV t

C,, =
RF a v exV ;xVolxD

where
Cu = Concentration of analyte (ug/L)
DF = Dilution Factor
An = Area of analyte
V, = Volume of extract (uL)
RFave= Average Response Factor (unitless)
Vj = Volume of extract injected (uL)
Vol = Volume of sample (ml)
D = ' Decimal per cent solids

Response Factor calculation:

The response factor (RF) for the standard is quantitated based on the area response from the average or the
calibration range or the continuing calibration check as follows:

RF = -
L

where,

RF = Response factor for a specific analyte
AC = Area of the analyte in the standard
1, = Mass of the analyte in the standard

Rfave =

and
n = number of Samples



t Analytical Procedure for Full Oil Characterization in Soil using GC/MS

This method outlines the analytical procedure for samples which are extracted and analyzed for oil analysis/oil
characterization using the an extensive SIM-Oil method. The complete method is outlined in the drafts submitted by
J. Syslo in May of 1996 titled, "Procedures for the Extraction and Analysis of Oil as Source Oil, and Oil Found in
Aqueous and Solid Matrices/' and used in conjunction with the method titled "Revised Draft Action Plan for Analyses of
Oil Spill Bioremediation Samples". These two methods are a compilation of method 8015B, SW846, D3328, Marine
Safety Laboratories Notice 5200.9, and a several other methods used by US Coast Guard, Environment Canada, and
other labs who are currently developing methods for SIM oil analysis and oil characterization techniques. The focus of
the methods are to characterize oils using standard oil fingerprinting techniques. PAH and PAH homologue patterns,
saturated hydrocarbon patterns and distributions, and sterane and triterpane compounds and their intrinsic relationships
within source oils. This new analytical method is still in the "pilot" stage and is subject to future changes to improve its
performance. This method is for the long or full version of the method. This method (called OILSIMI, of
HOPSTERI) is refered to as the full scan method and covers all analytical parameters. An abbreviated method
(TPHSIM) has been adopted to quantitate only the TPH and Hopanes in samples.

Extraction Procedure

Prior to extraction each sample was spiked with 500 ul of a 400 ug/ml surrogate mixture containing
anthracene-d,0, 5a-androstane, and triacontane-d62. Thirty grams of sample was mixed with sufficient
anhydrous sodium sulfate, and Soxhlet extracted for 16 hours, then concentrated to a final volume of 10 mL.
Prior to analysis, 20 ul of a 500 ppm solution of internal standard mix is added to 1.0 mL of extract used for the
analysis. The internal standard solution contains: phenaiithrene-d]0, chrysene-d,2; and perylene-d12_
tetradecane-djo and tetracosane-dso.

Analytical Procedure

An HP6890/5972 Gas Chromatograph/Mass Spectrometer (GC/MS), equipped with a 6890 autosampler
controlled by a PC Computer equipped with HP Enviroquant Software computer was used to analyze the
samples. This is a Selective Ion Mom'toriug (SIM) analysis ran at +250 volts above the tune value.

The instrument conditions were:

Column Restek Rtx-5 (crossbonded SE-54)
30 meter x 0.25mm ID, 0.50 um film thickness

Column Flow 1.1 mL/min EPC Enabled
Injection Temperature 290° C
Transfer Temperature 290° C
Source Temperature &
Analyzer Temperature Controlled by thermal transfer of heat from Transfer Line
Temperature Program 50°C for 0.5 min

20° C/min to 295° C hold 8.5 min
25° C/min to 310° C hold 15 min

Splitless Injection Splitess time =1.00 min
Injecti on Volume - luL

Must use 2 mm ED straight liners packed with 10
mm plug of silanized & conditioned glass wool.

Three separate SIM calibration ranges are analyzed for this analysis: a TPH range using 5 oil standards at
1000, 5000. 10000, 25000, and 50000 ng/mL; a hopane and sterane range including the surrogate compounds
at 0.5. 1.0, 5.0,10, and 25 u.g/mL; and the Saturated Hydrocarbons and Palis range including the surrogates at
5, 1.0, 5.0, 10. 25 and 50 ng/mL. The TPH/oil should be a similar product, or ideally obtained from the site.



Two separate method files are used for the analysis: OELSIMI, which contains an id file for the saturated
hydrocarbons, pahs, and surrogates, and HOPSTERI which contains only the hopane; sterane, and surrogate
compounds. The TPH can be quantitated using either method since one only measures the area of ion 85 for
the TPH. The TPH area for each sample is obtained by generating an extracted ion chromatogram of the
hydrocarbon ion of m/z 85 then integrating the area of all the peaks including the oil "hump". The resopnse
factor is calculated using the internal standard method, using the area of the sum of two hydrocarbon internal
standards tetradecane-d30 and tetracosane-dso.

Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) in the
linear scan mode, and then must pass three calibration check standards: One being a TPH standard at 10000
ug/mL, a 10 ng/rnL standard of the SHC and PAH compounds, and a standard mixture of hopane, sterane
and surrogate compounds at 5.0 .ug/mL each. The responses of each calibration check were evaluated by
comparison to the average response of the calibration curve. If the client were to request a "full scan"

. analysis, then all three calibration checks would be evaluated. The surrogates would be calculated using
ODLSIMI method average response factor. The steranes and hopanes are calcuated manually using QuattroPro
programs. If the client were to request TPH only, the SHC calibration check need not be analyzed, only the
TPH and hopanes calabration checks. The surrogates are calculated using the HOPSTERI method average
response factor. The sum of the C29 hopane (17a(H),21B(H)-30-norhopaae) and C30 hopane
(17a(H),21B(H)-hopane) are use to represent the hopane concentrations for normalizing TPH data. These are
the two most abundant hopanes and are widely recommended in oil literature. The concentration of the 15
hopanes and 13 steranes in the samples are calculated based on the hopane and sterane compoounds in the
daily check; It is not cost effective to order all the known hopanes and steranes. The hopane and sterane data
is gernerally used to establish a "pattern'' to either be used for source oil identification or for bioremediation
monitoring, so therefore a quantitative result for reach compound is not essential.

The TPH concentration is calculated using the sum of all the peaks in the extracted ion chromatogram using the
TPH ion m/z 85. TheTPH results are listed in Table 1.11 and reported as mg/Kg (ppm) in the soil based on
dry weight. The concentration of the TPH was calculated using the following equation:

AifxRF(orRFaJxVlxVa

where
Cu = Concentration of target analyte (mg/Kg)
DF = Dilution Factor
Au = Area of target analyte: Ion 85 for TPH
I;, = Mass of specific internal standard (ng)
V, = Volume of extract (ul)
AJB = Area of specific internal standard. TPH uses the sum of two internal standards.
RF = Response Factor (unitless)
RFaT. = average Response Factor
V; = Volume of extract injected (ul)
V0 = Volume of sample (mL)

The RFave is used when a sample is associated with an initial calibration curve. The RF is used when a sample
is associated with a continuing calibration curve.



where

Response Factor calculation:

The RF for each specific analyte is quantitated based on the area response from the continuing calibration
check as follows:

RF = Response factor for a specific analyte
A^ = Area of the analyte in the standard
la = Mass-of the specific internal standard
A;,. = Area of the specific internal standard
lc = Mass of the analyte in the standard

RF.+...+KF
RF - '

and
n = number of Samples

The SHC and PAH results are listed in Table 1.11. The concentration of the detected compounds was
calculated using the following equation:

AisxRF(orJRFave)XV,XVo

where
Q = Concentration of target analyte (/ig/L)
DF = Dilution Factor
A,, = Area of target analyte
Ijj = Mass of specific internal standard (ng)
V, = Volume of extract (/xl)
A^ = Area of specific internal standard
RF = Response Factor (unitless)
RFnve = average Response Factor
V; = Volume of extract injected 0-d)
V0 = Volume of sample (mL)

The RFave is used when a sample is associated with an initial calibration curve. The RF is used when a
sample is associated with a continuing calibration curve.

Response Factor calculation: .

The RF for each specific analyte is quantitated based on the area response from the continuing calibration
check as follows:



A x I.

where

RF = Response factor for a specific analyte
Ac = Area of trie analyte in the standard
I,, = Mass of the specific internal standard
A;, = Area of the specific internal standard
L = Mass of the analvte in the standard

RF.

and
n = number of Samples

Listed below are the compounds and homologue groups with their respective quantitation internal standard when using
the method the full scan OILSIM1

Naphthalene-dS
nCSthrunClSSHCs
Naphthalene & C1N thru C4N isomers

Phenantlirene-d 10
nC16thninC23SHCs
Fluorene & GIF thru C3F isomers
Pristane
Phytane
Dibenzothiophene & C1D thru C3D isomers
Phenanthrene
Anthi-acene & C IP/A thru C3P/A isomers
Anthracene-dlO (surr)
5a-audrostane {sun*}

Chrysene-dl2
Fluorautliene
Pyi-ene & C1F/P + C2F/P isomers
Chrysene & C1C + C2C isomers
Chloestane {Steranes}

d_50-Tetracosane
nC19thrunC38
cl62-Triacontane {SUIT}

Perylene-dl2
Benzo(b)fluoranmene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Per^'lene
Indeno(l .2,3-cd)pyrene
Dibenzo(a,h)anthi-acene
Benzo(g,h,i)perylene
Hopane {moretane/hopanes}

Sum of dSOTetradecane + d50-Tetracosane
Total TPH using m/z ion 85



When using OILSIMI, below is listed the characteristic ions for all target compounds, internal standards and surrogates.

Compound: Quant Ion:

dS-Naphthalene {is} 136
Octane CS 85
Nonane C9 85
DecaneCJO 85
UndecaneCll 85
Naphthalene 128
C1 -naphthalene isomers . 142
C2-naphthalene isomers . 156
C3-naphthalene isomers 170
C4-naphthalene isomers . 184
DodecaneC12 85

TridecaneC13 • 85
Tetradecane C14 85
Pentadecane C15 85
dlO-Phenanthrene {is} ' 188
Hexadecane C16 . 85
Fluorene . 166
C1 -fluorene isoiners 180
C2-fluorene isomers 194
C3-fluorene isomers 208
HeptadecaneCl? 85
Pristane 85
Dibenzothiopheue 184
C1 -dibenzothiophene isomers 198
C2-dibenzothiophene isomers 212
C3-dibenzothiophene isomers 226
OctadecaneCIS 85
Phytane 85
Phenanthrene 178
Anthracene 178
C1 -phenanthrene/anthracene isomers 192
C2-phenanthrene/anthracene isomers 206
C3-phenanthrene/anthracene isomers 220
dl2-Chrysene {is} 240
C27 Baa-cholestane and otlier Sterane isomers 217
Fluoranthene 202
Pyrene 202
C1 -iluoranthene/pyrene isomers 216
C2-fluorantheue/pyrene isomers 230
Chrysene 228
C1 -chrysene isomers 242
C2-chrysene isomers 256
dl2-Perylene {is} 264
Benzo(b)iluoranthene . 252
Benzo(k)fluoranthene 252
Benzo(e)pyrene 252



Characteristic Ions for Target Compounds and Surrogates (cont'd)

COMPOUND:

Benzo(a)pyrene
Perylene
Indeno(l ,2.3-cd)pyrene
Dibenzo(a.h)anthracene
Benzo(g,h,i)perylene
C30 17B(H)..21 a(H) hopane & other hopane isomers
d50-Tetracosane {is}
Nonadecane C19
Eicosaiie C20
Heneicosane C21
Docosane C22
Tricosane C23
Tetracosane C24
Pentacosane C25
Hexacosane C26
Heptacosane C27
Octacosane C28
Nonacosane C29
Triacontane C30
Hentriacontane C31
Dotriacontane C32
Trilriacontane C33
Tetratriacontane C34
Pentatriacontane C35
Hexatriacontane C36
Octatriacontane C38
d30-Tetradecane {is}

Total TPH
uses sum of d30-Tetradecane {is}

& d50-Tetracosane {is}

Quant Ion:

252
252
276
278
276
191
66
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
66

85



Some projects only require a only TPH results, which require using the method HOPSTERI: listed below are each
compound with the characteristic/quant ion for a TPH only type of analysis using GC/MS. The hopane data is used for
normalization procedures.

Compound: Quant Ion

d30-Tetradecane {is} 66
d50-Tetracosane {is} 66
Total TPH 85

dlO-Phenanthrene{is} 188
d 10-Anthracene {SUIT} 188
5a Androstane {SUIT} 260

d!2-Perylene {is} • . 2 6 4
C30 17b(H), 21 a(H) Hopane and other hopane isomers 191

d50-Tetracosane {is} 66
d62-Triacontane {surr} ' 66





TABLE 1 .X Results of the TPH Analysis in Water by GC/MS
Using Modifed Method 8015B

WA#R1A00119: Ogden Railyard

Sample No.

WBLK030900
0119-0070
0119-0096
0119-0097
0119-0184
0119-0200
0119-0287
0119-0288
0119-0057
0119-0228
0119-0241
0119-0328
0119-0124
0119-0124
0119-0124
WBLK0315200
A01 19-0326
A01 19-0330
0119-0137
0119-0162
0119-0162 ms
0119-0162 ms

Sampling Location

Water Blank
WR012A
WR018A
WR018ADup
SC2A
33SS1A
WR011A .
WR011ADup
WR010A
RD3A
FBA
FBA
WR024A
WR024A MS
WR024A MSD
Water Blank v
21SPSA
FBA
WR026A
BC3A
BC3A MS
BC3A MSD

Cone.
(ma/L)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.84 J
U

TPH MDL
(mq/L)

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0 .
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0



TABLE 1 .X Results of the TPH Analysis in Soil by GC/MS
Using Modifed Method 8015B

WA # R1A00119: Ogden Railyard
Results Based on Dry Weight

Sample No.

SBLK0306
B01 19-0270
B01 19-0252
B01 19-0265
B01 19-0265
B01 19-0249
B01 19-0259
B01 19-0273
B01 19-0334
B011 9-0334 ms
B01 19-0334 msd
B01 19-0384
B01 19-0300
B01 19-0305
B01 19-0309
B01 19-0336
B01 19-0307
B01 19-0302
B01 19-0312
B01 19-0311
B01 19-031 9

'B01 19-0314
B01 19-0315
B01 19-031 7
B0 11 9-0322
B01 19-0322 ms
B01 19-0322 msd

Samplinq Location

Sand Blank
FBA
SCIA
RD3ADUP
RD3A
BC3A
33SS2A
AOI102A
FBA
FBA
FBA
21SPSA
WR09A
WR012A
WR019A
AOIA4A
WR014A
WR011A
WR021ADUP
WR021A
WR025A
WR022A
WR022ADUP
WR24A
WR2BA
WR28A
WR28A

Cone.
(mo/Ka)

U
U

1300

1600

1BOO

170
1000

730
U
U
U

130
1100

790
1800

2100

280
130
370
200
410
370
420

2200
970

1400

1200

TPH MDL
(moVKa)

33
33

280
620
620

J 210
240
230
33
33
33
45

590.

380
410

J 2100

260
J 310

260
J 240

260
230
270
570
350
350
350
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Oil Fingerprint Analysis: Using GC/MS Fingerprints
Ogden Rail Yard

This report contains the analytical results for the 22 sediment and 16 water samples received from the Ogden
Rail Yard site for Oil Fingerprint Analysis. The traditional oil GC/FID fingerprint method, ASTM method
D-3328. is used to characterize an oil, or contaminated soil based on the visual oil pattern generated from a
sample chromatogram. This traditional method is most effective when a suspected "source" oil is provided
since the GC/FID method relies solely on visually matching hydrocarbon patterns ("fingerprints") of samples
with the source. Since the samplers did not provide a source, or suspected source, the lab must improvise,
adjust, and adapt their current methods and instrumentation to provide additional investigative information
than that of the traditional visual hydrocarbon "fingerprint". The FID method (GC Method 8015B) has
been modified so the analyst utilizes a GC/MS as an analytical tool identify or ascertain the origins of the
site contamination or site oil. The GC/MS provides additional information on not only the hydrocarbons,
but on compounds such as the PAH's , steranes, triterpanes, and isomeric methyl-dibenzothiophene and
alleviated PAH compounds which are highly resistant to bio-degradation and or natural weathering.

All the samples were analyzed for qualitative oil fingerprints using the GC/MS to characterize/identify the
samples. Although there are many variables that one can investigate with the GC/MS, for this project the
following "fingerprints" were used to characterize/identify the oils contaminating the site:

The TPH fingerprint for the hydrocarbons using ion 85.
The hopane patterns between 29 and 50 minutes using ion 191.
The overall PAH "fingerprint" using the pah's and their alkylated homologues.
A selected pah homologue fingerprint using the Cl Fluoranthene and Cl Pyrene isomers (Cl F/P) between
24 and 29 minutes for ion 216. Since most of the oil was weathered, and there wasn't many distinct pah
patterns, this pattern remained intact for most of the samples.

The sterane patterns between 30 to 38 minutes (ion 217) were not used because there was either an
abundance of background interferences. This may be due to natural steranes in the soil, or a secondary
organic source such as animal feces/urine, or an old decaying algae source.

Since no reference oil, or suspected source oils were provided, results are based on matching the samples to
five site samples. The samples that were chosen were Location SC1A, RD3A, AOI102A, WR019A and
21SP S A. These samples were fairly representative of the rest of the samples on the site. Traditionally, it is
customary for the analyst to write a brief synopsis on each sample analyzed based on the GC/MS data, but
due to the enormous volume of samples, I will only comment on the samples which were chosen for
comparison. Samples that matched the representative samples can be considered as being contaminated with
the same type of oil or combination of oils.

On fee following page is a table summarizing the results of the oil fingerprinting matches. The criteria of M
for "match" and PM for "possible match" are derived from ASTM-D3328 reporting criteria. For aesthetic
purposes, only the samples with matches, or possible matches were indicated; otherwise the table would be
filled with extraneous information such as NM for "not match" and IM for "indeterminate match" for all the
non matched samples. The categories for the matching criteria are explained on a page proceeding the table,
along with fee analysts overall conclusions based on fee interpretation of fee chrornatograms and data.



Below is a list of the "classifications" of oil on the site. Samples with "M" for match with the classified
sample are considered to be contaminated with, or have a similar contamination of the classified sample, ie,
they have the same type of oil, or mixture of oils in the sample. The mixtures were based on the change in
pattern of the hopane compounds, and/or the C1 fluoranthene/pyrene pattern. The C1 flouathene/pyrene
pattern was detectable and common in most of the samples, and free of major interferences.

Classifications:

Sample SCIA type:

This sample contained a weathered heavy oil, such as a #6 or #4 oil, or a some type of grease or lubricant
derived from a crude source. It contained an abundant hopane pattern which was not contaminated or
distorted from interferences or a secondary source of contamination. This judgement is based on the analysts

. experience with reviewing thousands of hopane patterns normally associated with oils which are derived from
a crude source. The sterane pattern was also undistorted and what one would consider "normal" for a crude
derived oil. Due to the low abundance of saturated alkanes, this oil has undergone extensive weathering
which is possibry due to both evaporative and naturally occurring biodegradative mechanisms. There is a
relatively high abundance of odd number saturated alkanes in the C24 thru C34 range compared to the even
number alkanes within this range. This pattern has been documented in literature as a result of naturally
occurring biodegredation, where the bacteria/organisms have a preference for the even number alkanes over
the odd number alkanes. The sample contains a broad distribution of pah compounds at a relatively low
concentration, which is normal for a weathered oil.

Sample 21 SPSAtype:

This sample did not contain a significant amount of oil, but did contain a high level of pah compounds. The
pattern of pahs indicate that this sample may be contaminated by a secondary creosote source, or a highly
weathered #2 oil or a mixture of both. Since the sample contained high levels of napthalene and the metlryl
napthalene isomers, it could be assumed that most of the pahs are from a creosote source, such as wood
treating products. If the sample contained a weathered #2 oil, usually, the lighter pah compounds are the first
ones to disappear. There is no source to compare for this analyst to make ascertain the origin of the high
levels of pah compounds. The creosote source of this sample possibly originates from a cracked oil, or
creosote source that used a large amount of heat to separate and prepare the creosote mixture. This is evident
b}' the amount of anthracene relative to phenanthrene in the sample. Heavy crude oil samples, and non-
cracked oils have insignificant amounts of anthracene in the oil. This sample also had a very unusual hopane
pattern, which may be due to a highly degraded and weathered oil source, or may be some naturally occurring
phenomena. The sterane pattern is also highty distorted, and not normal for crude oil source. The other
samples that were classified as mixtures, used this sample as the "dilution" or source of mixtures. Based on
the visual patterns (fingerprints) of the hopanes and steranes, as well as the Cl fluoranthene/pjTene patterns,
a relative mixture ratio was established by the analyst. Most of the samples on the site were classified as a
mixture of oil of the SCIA type, with various amounts of the pah compounds as well as the unusual hopane
pattern of 21SPSA.

Sample WR019A type:

The samples mat match this class appear to be a mixture of the SCIA oil and about 20 to 30 % of the pah and
unusual hopane pattern of 21SPSA. This presumption is evident in the changes of the hopane patterns and
the pattern of the Cl Fluoranthene/Pyrene isomers. Based on the relative peak heights in both patterns, one
can estimate that the oil from type SCIA has and additional mixture of about 20 to 30% of the creosote



compounds as well as hopane compounds of 2 ISPS A. This ratio is highly speculative, and there may be
other factors contributing to this change in both pah and hopane patterns. Without secondary proof of
another source of contamination, it can be reasonably concluded that there is a mixture of at least two types of
oil and or pah source to produce the pah patterns and hopane patterns of these samples. The steranes could
not be used as an indicator in this case since there may have been other naturally occurring sources or steranes
on the site which affected the patterns. Although there are may other pah patterns for comaparrison. the
C lfluoranthene/p3T:ene pattern was abundant in all the samples, the others pah patterns were either not
present, at low concentrations, or had undergone various stages of weathering which altered the patterns so
that the}' could not be used for a conclusive match indicator.

Sample RD3A type:

These samples are similar to the WRO19A samples except the mixture of 21SPSA oil is at a level of 3 0 to
70% compared with the SC1A oil.

Sample AOI102A type:

These samples were totally unique as compared to the other samples. Besides the hopane pattern, the pah
patterns were totally different than the other samples. This sample type also contained a large unresolved
hump of hydrocarbons, which were mainly composed of either cycloalkanes or compounds with a double
bond in them. This assumption is made based on the ration or ion 83 to the tph ion 85 in the entire hump
chromatogram. A high level of 83 indicates either a synthetic oil, or an oil that has undergone extensive
biodegradation. This oil assessment based on ion 83 is not a standard screening/assessment tool with the
standard REAC fingerprinting anarysis. This is solely this analysts opinion based on observations of the
past few years of oil analysis, and possibly soon to be implemented in the oil characterization program.
Additionally, the Cl phenanthrene/anthracene patterns (which was not present in all the other samples, and
therefore not used to classify the oils) of these samples were totally dissimilar to all other site samples. The
ratio of anthracene to phenauthrene was also unusually high for these samples. This would indicate a
different source of pah compounds, or a totally different source of oil, possibly a synthetic oil. hi this
analysts opinion, this may be an oil similar to that of a refined motor oil. The pah patterns of this oil did not
appear in any other oil either because of a low concentration of this type in the other oils, or possibly a.
localized contamination.

Conclusion:

Traditional oil fingerprinting uses a source oil to compare unknowns so the analyst has a reference to
determine whether the contamination, or oil. is derived from the suspected source. For this site, no source
was provided, nor a reference given, so the analyst had to evaluate all the samples against each other and try
to determine whether there was a common source contamination or multiple sources. After reviewing all the
data, this analyst has concluded that the samples at this site are contaminated with a variety of oil: possibly a
#6 oil, some type of hevy lubricant a creosote source unrelated to oil, possibly #2 oil or diesel fuel, a
synthetic oil, and maybe even a naturally occurring hopane and or sterane source. With this many types of
contaminants, fingerprinting the samples proved somewhat difficult, unless the samples were divided into
degrees of contamination classes. The samples appeared to be various mixes of all or some of the above
mentioned contaminants. The samples chosen for the classification maj' not have contained the highest
concentrations of contamination, and were chosen for the relative purity of the assessment patterns, as well
as randomly according to the order in which they were analyzed.

The water samples did not contain any detectable levels of oil for fingerprinting assessment. Samples that.



were analyzed as MS/MSD pairs can be considered as duplicate samples for the oil fingerprinting analysis
since these samples were not spiked with any oil compounds.

In the future, this anatyst would like to request that the samplers collect a site background sample from the
area. This sample should be in an area possibly uphill from the ground slope where it would not receive an3'
oil contamination from the site due to run off of ground water, or contamination from underground aquifers
from the site. This is mainly to obtain a sample of what is suspected as "natural" hopane and sterane patterns
from the background soil from the Salt Lake City area. Samples from previous sites in this area have also
displayed unexplainable unusual hopane and sterane type patterns.



TABLE 1A.X Results of the Oil fingerprint Analysis in Soil by GC/MS
Using Modifed Method 8015B

WA # R1A00119: Ogden Railyard
Samples are Compared to Categorized Site Samples (or Matching Puropses

Sample Mo. Sampling Location SCIA

Additional
WR019A RD3A Internal

(20-30% Mix) (30-70% MIX) AOI102A 21SPSA indicators (i) Comments

SBLK0306
B01 19-0270

B01 19-0252
B01 19-0266

B01 19-0265

B0 11 9-0249

B01 19-0259
B01 19-0273

B01 19-0334

B011 9-0334 ms

B0 11 9-0334 msd

B01 19-0384

B01 19-0300
B01 19-0305

B01 19-0309
B011 9-0336

B01 19-0307
B01 19-0302

B01 19-031 2

B01 19-0311

B01 19-031 9

B01 19-031 4

B01 19-0315

B01 19-031 7

B01 19-0322
B011 9-0322 ms

B01 19-0322 msd

Sand Blank

FBA

SCIA
RD3ADUP

RD3A

BC3A

33SS2A
AOI102A

FBA

FBA

FBA

21SPSA

WR09A
WR012A

WR019A
AOIA4A

WR014A
WR011A

WR021ADUP

WR021A

WR025A
WR022A

WR022ADUP

WR24A

WR28A

WR28A

WR28A

X

X

M

M

M

X

X

X

X

X

X

X

X

M

M

M

M

M

M

M

M

M

M

M

X

X

M

M

X

X

X

M

M

X

X

M

X

X

X

M

X

X

X

X

X

M

PM

nd

nd

C1 F/P

C1 F/Pm

C1 F/P m

C1F/P

C1 F/P m

C1 P/A

nd

nd

nd

C1 F/Pm

nd

C1 F/P m

C1 F/P

C1 P/A

C1 F/P m

C1 F/P m

nd

nd

C1 F/P m

C1 F/Pm

C1 F/P m

C1 F/P m

C1 F/P m

C1 F/P m

C1 F/P m

Possible weathered #6 oil or heavy lubricant.

A mixture of possibly two sources of oil

A mixture of possibly two sources of oil

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Totally different hopanes, and pah patterns, possible synthetic

Possible creosote(pah) source; also unusual hopane pattern

Low pahs, low oil. unusual hopane pattern

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Totally different hopanes. and pah patterns, possible synthetic

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant.

Possible weathered #6 oil or heavy lubricant

Possible weathered *6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant

Possible weathered #6 oil or heavy lubricant.

X denotes no oil fingerprint detected
M denotes Match
PM denotes Possible match

(1) Samples with additional matching internal indicators:

C1 F/P = C1 methyl Fluorene and Pyrene patterns used as match indicators.
C1 F/P m = C1 methyl Fluorene and Pyrene patterns of the mixtures matched.
nd denotes no pattern detected; Concentration of oil, or pah compounds are insufficient.
C1 P/A = C1 methyl Phenanthrene and Anthracene patterns used as match indicators. This pattern was unique only to these samples.
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C.17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

0119-0241
FBA

LM1444
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.14 J
0.23 J
0.35 J
0.41 J
0.44 J
0.39 J
0.37 J
0.25 J
0.18 J
0.14 J
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0328
FBA

LM1445
Water

1.0
100.00
ug/L

Cone.

U
- U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.23 J
0.42 J
0.69 J
0.86 J
0.88 J
0.76 J
0.65 J
0.45 J
0.29 J
0.2 J

0.13 J
U
U
U
U

0119-0124
WR024A
LM1446
Water

1.0
100.00

MDL

1.00 '
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

" 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00.
1.00
1.00

. 1.00
1.00
1.00
1.00
1.00
1.00
1.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.34 J
0.74 J
1.21
1.67 '
1.63
1.6
1.2

0.93 J
0.5 J

0.35 J
0.18 J
0.11 J
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 .
1.00
1.00
1.00
1.00
1.00
1.00

01 19-01 24 MS
WR024A
LM1447
Water

1.0
100.00
ug/L

Cone.

U
U
U
U .
U
U
U
U
U
U
U
U
U
U
U
U
U

0.26 J
0.55 J
0.78 J
1.17
1.33
1.25
1.14
0.87 J
0.63 J
0.41 J
0.27 J
0.17 J
0.13 J
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1:00
1.00
1.00
1.00
1.00

011 9-01 24MSD
WR024A
LM1448
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.15 J
0.4 J

0.91 J
1.3

1.77
1.83
1.75
.1.29
0.97 J
0.55 J
0.36 J
0.19 J
0.11 J
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.0C

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
OKdi-.n Waters
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31 .
C32
C33
C34
C35
C36
C37
CSS

Blank
WBLK0309

LM1434
WATER BLANK

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.17 J
0.42 J
0.73 J
0.66 J
0.89 J
0.84 J
1.37
0.58 J
0.38 J
0.23 J
0.15 J
0.13 J
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00

• 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0070
WR012A
LM1435
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.2 J

0.43 J
0.8 J

1.14
1.5

1.47
1.48
1.2

0.97 J
0.59 J
0.38 J
0.27 J
0.23 J
0.12 J
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0096
WR018A
LM1436
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U •
U
U
U
U
U
U
U
U
U
U
U
U
0.1 J

0.31 J
0.7 J

1.14
1.55
1.48
1.46
1.09
0.85 J
0.48 J
0.28 J
0.15 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

. 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0097
WROIBADup

LM1437
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.1 J

0.34 J
0.73 J
1.24
1.7

1.73
1.63
1.22
0.89 J
0.49 J
0.27 J
0.13 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

' 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1-.00

0119-0184
SC2A

LM1438
Water

1.0
100.00
ug/L

Cone.

U '
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.11 J
0.17 J
0.41 J
0.56 J
0.73 J
0.72 J
0.74 J
0.53 J
0.42 J
0.22 J
0.17 J
0.14 J
0.13 J
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
Chjilrii Walters
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water
WASR1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix .
Dilution Factor
% Moisture
Units

Comoound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C3S

0119-0200
33SS1A
LM1439
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.11 J
0.17 J
0.31 J
0.54 J
0.59 J
0.63 J
0.57 J
0.45 J

0.3 J
0.19 J
0.12 J
U
U
U
U
U

MDL '

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0287
WR011A
LM1440
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.14 J
0.38 J
0.76 J

1.2
1.6

1.56
1.48
1.07
0.8 J
0.4 J

0.25 J
0.12 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0288
WR011ADUP

LM1441
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U '
U
U
U
U
U
U
U
0.12 J
0.29 J
0.53 J
0.79 J
1.05
1.02
1.01
0.71 J
0.55 J
0.27 J
0.18 J
0.11 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0057
WR010A
LM1442
Water

1.0
100.00 .
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.13 J
0.34 J
0.64 J
0.91 J
1.14
1.16
1.07
0.92 J
0.72 J
0.44 J
0.3 J

0.23 J
0.17 J
U
U
U

MDL

.1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0228
RD3A

LM1443
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.23 J
0.34 J
0.52 J
0.61 J
0.61 J
0.54 J
0.46 J
0.33 J
0.21 J
0.16 J
0.11 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00"
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

•1.00

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
O^drii Waturs



TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C.17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

WBLK031 52000
LAB BLANK

LM1459
Water

1.0
100
ug/L

Cone.

U
U
U
.U

. U •
U
U
U
U
U
U
U
U
U
U
U
U
U

0.11 J
0.23 J
0.43 J
0.55 J
0.68 J
0.64 J
0.54 J
0.33 J
0.27 J
0.14 J
0.13 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

A01 19-326
21SPSA
LM1460
Water

1.0
100
ug/L

Cone.

U
0.52 J.
U
U
U
U
U

0.16 J
0.37 J
0.47 J
0.4 J

0.13 J .
0.21 J
0.15 J
U

0.42 J
0.3 J

. 0.57 J
0.63 J
1.63
2.41
5.63
4.82
12.8
3.36
2.6

1
0.69 J
0.46 J
0.32 J
0.25 J
0.16 J
0.18 J

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00-
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1:00
1.00
1.00
1.00

A01 19-0330
FBA

LM1461
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.15 J
0.32 J
0.62 J
0.94 J
1.12
1.11
0.82 J
0.47 J
0.22 J
0.11 J
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1DO
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0137
WR026A
LM1462
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.25 J
0.49 J
0.79 J

1
1

0.99 J
0.76 J
0.57 J
0.3 J
0.2 J

0.12 J
U
U
U

' U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 -
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0162
BC3A

LM1463
Water

1.0
TOO
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.25 J
0.49 J
0.79 J

1
1

0.99 J
0.76 J
0.57 J

0.3 J
0.2 J

0.12 J
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.0C
1.0C

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
Ogilcn Walters
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water
WASR1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Comoound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C.17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
CSS

0119-0162
BC3A MS
LM1464
Water

1.0
100
ug/L

Cone.

U
•u
0.8 J
U

0.24 J
U
U
U
U
U •
U
U
U
U
U

0.36 J
1.09
0.6 J

0.73 J
1.3

1.74
3.78
2.78
3.33
2.55
2.18
1.5

0.87 J
0.49 J
0.31 J
0.17 J
0.17 J
0.17 J

MDL

1.00
1.00
1.00
1.00
1.00
1.00.
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0162
BC3A MSD

LM1465
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U

•u
U
U
U
U
U
U
U
U

0.17 J
0.31 J
0.46 J
0.65 J
0.6 J

0.64 J
0.49 J
0.37 J
0.19 J
0.14 J
U
U
U
U
U

-

MDL

1^00
1.00
1.00
1.00
1 .00
1.00
1.00
1.00
1.00
1.00
1.00 .
1.00 •
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .00

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
Ogdr.il Waters

C:\QPC\OIL\OGDEN\OGSHCW05.WB2
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRISTANE .
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

SBLK031300
Sand Blank

LM1466
SAND BLANK

1.0
100.00
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.006 J
0.01 J
0.01 J
0.02 J
0.01 J
0.01 J

0.007 J
0.004 J

U
U
U
U
U
U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

' 0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B01 19-0270
FBA

LM1467
SOIL
1.0

100.00
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.009 J
0.01 J
0.01 J
0.01 J
0.01 J

0.006 J
0.004 J

U
U
U
U
U
U

MDL

0.03 '
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B01 19-0252
SCIA

LM1468
SOIL
1.0

58.90
mg/Kg

Cone.

U
U
0.03 J
0.05 J
0.07 J
0.08 J
0.08 J

0.1 J
0.1 J
0.2 J
0.2 J
0.1 J
0.2 J
0.2 J
0.2 J
0.3
0.2 J
0.6
0.4
2.6
0.9

4
1.1
8.5
1.1
6.9
0.9
2.1
0.7
1.5
0.7
0.8
0.8

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0266
RD3ADUP

LM1469
SOIL
1.0

26.90
mg/Kg

Cone.

U
U
U

0.06 J
0.1 J

0.08 J
U
0.1 J

0.07 J
0.2 J

0.07 J
0.09 J
U
0.2 J
0.1 J
0.6 J
0.2 J
0.9
0.5 J
3.4

1
9.8
1.3
14
1

5.9
0.7
1.9
1.6

1
1.1
0.6

' 0.5 J

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.5
0.6
0.6
0.6
0.6
0.6
0.6
0.6

B01 19-0265
RD3A

LM1470
SOIL
1.0

26.70
mg/Kg

Cone.

U
U
U
0.1 J
0.2 J

0.09 J
0.06 J

0.2 J
0.09 J
0.2 J
0.1 J
0.1 J
U
0.2 J
0.2 J
0.7
0.3 J
1.1
0.6 J
2.9
1.3
11
1.8
16
1.2
5.4
0.1 J
1.7
1.2
1.1
1.5
0.6
0.5 J

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
Oj;iU-M Soils

C:\QPC\OIL\OGDEN\OGSCHS01 .WB2



TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C.17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

B01 19-0249
BC3A

LM1471
SOIL
1.0

78.60
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.02 J
0.03 J
0.03 J
0.09 J
0.07 J

0.1 J
0.08 J

0.3
0.1 J
0.2
0.1 J
0.2 J
0.1 J
0.2 J
0.1 J
0.2
0.2 J

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

B01 19-0259
33SS2A
LM1472

SOIL
1.0

68.40
mg/Kg

Cone.

U
U

0.03 J
0.07 J
0.03 J
0.03 J
0.05 J
0.08 J
0.09 J

0.1 J
0.4

0.07 J
0.3
0.1 J
0.1 J
0.1 J
0.2 J
0.2 J
0.2 J
0.7
0.4
1.6
0.5
3.6
0.4
1.1
0.3
0.6
0.3
0.9
0.4
0.6
0.5

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

B01 19-0273
AOI102A
LM1473

SOIL
1.0

71.20
mg/Kg

Cone.

U
U

0.03 J
0.03 J
0.03 J
0.03 J
0.04 J
0.04 J
0.04 J
0.06 J
0.07 J
0.02 J
0.03 J
0.03 J
0.04 J
0.07 J
0.04 J
0.06 J
0.03 J
0.2 J

0.07 J
0.2 J
0.1 J

0.04 J
0.08 J

0.5
0.07 J
0.1 J
0.1 J

U
U
U
U

-

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

. 0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

B011 9-0334
FBA

LM1480
SOIL
1.0

99.60
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.005 J
0.01 J
0.02 J
0.03 J
0.03
0.04
0.03
0.03 J
0.02 J
0.01 J

0.006 J
0.004 J

U
U
U

' U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B01 19-0334
FBA MS
LM1481

SOIL
1.0

99.60
mg/Kg

Cone.

U
U

. U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.007 J
0.01 J
0.02 J
0.02 J
0.02 J
0.02 J

0.009 J
0.005 J

U
U
U
U
U
U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
O<rilitn Soils



TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
CSS

B01 19-0334
FBAMSD
LM1482

SOIL .
1.0

99.60
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

• U
U

0.003 J
0.007 J

0.01 J
0.02 J
0.02 J
0.02 J
0.01 J

0.007 J
0.004 J

U
U
U
U
U
U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B01 19-0384
21SPSA
LM1483

SOIL
1.0

74.00
mg/Kg

Cone.

U
U
U

0.02 J
0.06
U
U
U
U

0.07
0.03 J'
0.01 J
0.03 J
0.02 J
0.02 J
0.04 J
0.06
0.1

0.08
0.3
0.2
1.1
0.5

3
0.2
0.5

0.07
0.09
0.01 J
0.04. J

0.1
0.01 J
0.02 J

MDL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05 '
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05 •
0.05
0.05
0.05
0.05
0.05
0.05

B01 19-0300
WR09A

' LM1484
SOIL
1.0

28.40
mg/Kg

Cone.

U
U
U
U
0.08 J
U
U
U
U
U
U
U
U
0.5 J

U
0.4 J

U
0.7
0.4 J
1.7
0.8
9.2
1.4
19

0.6
5.3
0.3 J
0.8
0.4 J
0.1 J
2.8
0.1 J
0.3 J

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

B01 19-0305
WR012A
LM1485

SOIL
1.0

44.20
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.4
U
0.2 J
0.1 J
0.4
0.3 J
1.8
0.6

6
1.1
13

0.6
5

0.3 J
0.9
0.9
0.3 J
0.6
0.3 J

' 0.1 J

MDL

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

B01 1 9-0309
WR019A

' LM1486
SOIL
1.0

40.60
mg/Kg

Cone.

U
0.06 J
U '
U
0.1 J
U
U
0.1 J

0.07 J
0.2 J
U
U
U
U
U
0.3 J
0.1 J
0.4
0.4
1.2
0.6
3.9
0.8
6.6
0.8
3.5
0.7
1.4
0.6
0.9
0.6
1.1
0.5

MDL

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
(>«i lrn Soils
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil
WA3R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C23
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

B011 9-0336
AOI4A
LM1487

SOIL
1.0

7.80
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.3 J
U
0.9 J
0.6 J
1.8 J
?3 J
5.3
2.3
21

4.9
61
1.6 J
3.5
0.4 J

1 J
2.9
0.9 J
4.8
U

1 J

MDL

2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1

B01 19-0307
WR014A
LM1488

SOIL
1.0

64.90
mg/Kg

Cone.

U
0.03 J
U
U

0.05 J
U
0.6
U
U

0.06 J
0.03 J
U
U
0.1 J
U

0.07 J
0.04 J
0.1 J

0.07 J
0.3
0.1 J

1
0.2 J
2.7
0.2 J
0.6
0.1 J
0.2 J
0.1 J
0.2 J
0.2 J
0.1 J

0.07 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0302
WR011A
LM1489

SOIL
1.0

53.20
mg/Kg

Cone.

U
0.3 J
U
U
U
U
U
0.1 J

U
0.3
0.1 J
U
U
0.3 J

U
0.2 J
0.2 J
0.5
0.4
1.3
0.8

4
1.3
7.2
1.9
5.9
1.9
2.9
1.3
1.6
0.7
0.7
0.5.

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3.
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-031 2
WR021ADUP

LM1493
SOIL
1.0

63.90
mg/Kg

Cone.

U
0.07 J
U
U
U
U
U
U
U

0.04 J
U
U
U

0.03 J
U

0.08 J
0.04 J

0.1 J
0.1 J
0.3
0.2 J
1.1
0.3

4
0.2 J
0.7
0.1 J
0.2 J

0.07 J
0.1 J

0.08 J
U

"0.06 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0311
WR021A
LM1494

SOIL
1.0

69.80
mg/Kg

Cone.

U
0.04 J

. U
U
U
U
U
U
U

0.04 J
U
U
U

0.02 J
U

0.06 J
0.03 J
0.08 J
0.06 J
0.2
0.1 J
0.7
0.2 J
2.2
0.1 J
0.5

0.07 J
0.1 J

0.06 J
0.1 J
0.1 J

0.05 J
0.07 J

MDL

0.2
0.2
0.2.
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
Ojjilrii Soils
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14 ,
C15
C16
C17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38-

B01 19-031 9
WR025A
LM1495

SOIL
1.0

64.90
mg/Kg

Cone.

U
0.03 J
U

0.03 J
U
U
U

0.03 J
U

0.05 J
U
U

0.05 J
0.09 J
0.06 J .
0.09 J
0.05 J
0.2 J
0.2 J
0.7
0.3 J
4.8
0.4
5.4
0.2 J
1.2
0.2 J
0.3
0.2 J
0.2 J
0.2 J

0.08 J
0.1 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-031 4
WR022A
LM1496

SOIL
1.0

72.60
mg/Kg

Cone.

U
0.03 J
U
U
U
U
U

0.03 J
U

0.06 J
0.02 J

- 0.03 J
0.04 J
0.04 J
0.03 J

0.1 J
O.OS J

0.2 J
0.1 J
0.5
0.2
1.5
0.4
3.9
0.2
0.9
0.2 J
0.3
0.1 J
0.2 J
0.2 J

0.07 J
0.1 J

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

• 0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

B01 19-031 5
WR022DUP

LM1497
SOIL
1.0

62.10
mg/Kg

Cone.

U
0.07 J
U
0.04 J
U
U
U
0.03 J
U
0.06 J
U
U
0.04 J
0.05 J
0.03 J
0.1 J

0.07 J
0.3 J
0.1 J
0.6
0.2 J
2.1
0.5

7
0.3
1.5
0.2 J
0.3
0.1 J
0.2 J
0.3
0.1 J

0.09 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3

. 0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3 .
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B0119-0317
WR24A
LM1498

SOIL
1.0

29.40
mg/Kg

Cone.

U
0.05 J
U
U
U
U
U
0.2 J
U
0.4 J
0.1 J
0.8
0.3 J
0.2 J
0.2 J
0.6
0.4 J
0.9
0.7
2.9
1.4
9.1
2.1
23
1.5
9.5
0.9
2.1
0.6
1.1
1.4
0.5 J
0.6

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

BD1 19-0322
WR28A
LM1499

SOIL
1.0

48.20
mg/Kg

Cone.

U
0.04 J
U
U

. U
U
U

0.07 J "
0.06 J
0.2 J

0.07 J
0.3 J
0.1 J
0.1 J

0.09 J
0.2 J
0.1 J
0.3
0.3 J
1.1
0.5
2.8
0.6

6
0.5

. 2.4
0.4
0.9
0.3
0.6
0.3
0.4
0.3 J

- MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
UKCI«H Soil*
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarfaons (SHCs) in Soil
WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

C8
C9
C10
C11
C12
C13
C14
C15
C16
C.17
PRISTANE
C18
PHYTANE
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

B01 19-0322
WR2BA MS

LM1500
SOIL
1.0

48.20
mg/Kg

Cone.

U
0.03 J
0.08 J
U
0.4
U
U
0.1 J

0.08 J
0.3 J
0.1 J
0.1 J
0.2 J
0.2 J
0.1 J
0.4
0.3 J
0.5
0.4
1.5
0.8
5.3
1.3
15

0.9
3.7
0.5
1.1
0.4
0.8
0.5
0.5
0.4

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0322
WR28A MSD

LM1501
SOIL
1.0

48.20
mg/Kg

Cone.

U
0.04 J
0.08 J
U
U

. U
U

0.09 J
0.07 J

0.2 J
0.09 J
0.1 J
0.1 J
0.2 J
0.1 J
0.3 J
0.2 J
0.5
0.4
1.3
0.8
3.7

1
8.4
0.8
2.9
0.6

1
0.5
0.7
0.4
0.5
0.3 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3 .
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
O^ticu Soils
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Distribution

Sample No.
Sample Location

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
^ytane
^onadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
NJonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:--'::-':-":?t:OTALvy: • " ' • ' .

MPristarie/pHytarie. .-:•.-
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Table 1.1
of n-Alkanes and TPH

Blank
WBLK0309

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
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0.0
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0.0
0.0
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0.2
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0.0
0.0
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Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-Alkanes. CB - C38

WBLK0309
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Table 1.1
Distribution of n-Alkanes and TPH

Sample No.
Sample Location

•^.i-'frtiAikanes'-ii ::

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

'•"'.••'•'•:&K '.':!•:. :.-.

C8

C9
C10
C11
C12 -
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26"

C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

0119-0070
WR012A

Conc€sntrifibft:fust:i'-: I : :•

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

~ " 0.0
0.0
0.2
0.4
0.8
1.1
1.5
1.5
1.5
1.2
1.0
0.6
0.4
0.3
0.2
0.1
0.0
0.0

.: ' •• -'.̂ OTAl: " .' ' ••. '•'•:•"': '' -.- -•.•.;•;:'• •:."••••;..:; 'M
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••' ! ' '. '' " I'

' ; • :• }":x
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Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH

Sample No.
Sample Location

0119-0096
WR018A

•;•;* •;. •••nijiijj&SBS : . •. v.:: , : ̂ .Chv - ;'0 \-CotiixKii^Ka^(it^xf

Octane C8
Nonane C9
Decane C10
Undecane C11
Dodecane C12
Tridecane C13
Tetradecane C14
Pentadecane C15
Hexadecane C16
Heptadecane" C17
Pristane PRI
Octadecane C18
Phytane PHY
Nonadecane C19
Eicosane C20
Heneicosane C21
Docosane C22
Tricosane C23
Tetracosane C24
Pentacosane C25
Hexacosane C2S
Heptacosane C27
Octacosane • C28
Nonacosane C29
Triacontane C30
Hentriacontane C31
3otriacontane C32
Tritriacontane C33
Tetratriacontane C34
Pentatriacontane C35
Hexatriacontane C36
Heptatriacontane C37
Octatriacontane C38
:.-.- ••-.•TOTAL:.- • •.-.:•: •;.•:. :

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.3
0.7
1.1
1.6
1.5
1.5
1.1
0.9
0.5
0.3
0.2
0.0
0.0
0.0
0.0

:•••..:•,:•...•:•.•: : :;. ;: :":-;:"fQ.

•

'••••'• Cl8)Ph'ytan :̂' "^ ^•••^' i:::"1'1:- ;̂ : :^W&-"
'.- Pfistarie/Bhytane •;.: :-:;;::::;;

1 : • •. ': V .... . • • . : • . : : • . • : ' . •
•••••" .:• :CPJ'. •• : '•• '••

•. :.RES-+UCM ;':::'. •' ::;.

;;;V:;'.:-:.:.:.;;:: : ^ \MtftK
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Wl = Weathering Index
CPI = Carbon Preference index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture
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n-Alkane Distribution
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Distribution

Sample No.
Sample Location

Table 1.1
of n-Alkanes and TPH

0119-0097
WR018ADup

•' •••:•• •. "fl-AiiiianeS •"••>".:.<•• ''Grr;: :~- C'pricBritra'tiaift ••fitgiSS:;:;;:

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
^istane
Octadecane
Phytane
^ionadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Monacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

:'"v:C'1:!WPristane' :.:
. .:...C1j8yPNytane-" ;:
: •Pjistane/P.h.vrtane-v

C8
C9
CIO
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
CSS
C36
C37
C38

• • : • . .:• :'. '. . ':,... ' : :. i:vM/

::••; :: • :•;;: ;.' :.:;;-;.;™

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.3
0.7
1.2
1.7
1.7
1.6
1.2
0.9
0.5
0.3
0.1
0.0
0.0
0.0
0.0

A:i;|:
&:..::

:-.-' :'..': : • : ' . • :•::: : ;v ::::::•• :-:-: vi-lis-irtrt:

•.•:.;:::..:::RgS:;;!::-
:x::-:-:

, ;• ••RES.T+'UOM • : • • ' .
::'; ; _[:;?; ;:: : : :.:;': ::.:. •i:.:j;.:::

k:! :. •!;•;•; .!:::^ :::;::• i-Jr^-VtBOO

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCWI = Unresolved Complex Mixture

n-Alkane Distribution

n-Alkants. C8-C38

WR018ADup



C:\QPC\OIL\OGDEN\OGSHCW01 .WB2

o.s r-

IS 0.6 j- •

i! i

Distribution

Sample No.
Sample Location

Table 1.1
of n-Alkanes and TPH

0119-0184
SC2A

.:V; ̂ fpAiitgrias ;:;-->::: :.: •i-Cnv:i:.:.;:'':^CbricBfi!̂ iw:(aci/K|:.;::;

Octane
Nonane
Oecane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
sentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

. • :'Oi7/Orfctanft "•'• • •ui/vPFisiane • ...

:::::;::;i
:.;!CH::!:; •;•;:

:..!:.:RES!+i:-ucM . .*•

C8
C9
C10
C11
C12.
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C2S
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

. : :••:!• :: :..:-;;;;:;:,-'-;:-.
:1-!- :''';-:;:--?j^:

'.: S : : '•':'.'." V-:K . i.i:::' ;: :;:'./;{]
i .• ' ' :y •:::;:: •:.:'. ?• ::•;:.::•; V

•| ?: :^ •;•:!;;•.; ::;|::;IS:::;|

•'. •:?.:• J:.V Jiliii- fe-;:i:P^;

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.4
0.6
0.7
0.7
0.7
0.5
0.4
0.2
0.2
0.1
0.1
0.0
0.0

0.0.

.,,..

If

ke
<;8

' ̂ RESffRESSUCffly.. • • . . • • ; • ' ';":'." •::"•••.••'.:••:•" ••i-l-.UBUu-

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-AlkBnes.C6-C38

SC2A



C:\QPC\OIL\OGDEN\OGSHCW02.WB2

0.7

0.6

0.5 -

0.4

0.3
I

0.2 i-

0.1

0

Distribution

Sample No.
Sample Location

•: •:•;_ '• .•; jviAttesnes' f -': ;'>: -i

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
=hytane
Nonadecane
£icosane
-leneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Monacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontahe
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

• ;::::̂ : ĵ̂ |V'";;
• '" rv- '*•'• ••'viau u ''" ' ': Pnstapj5ff?hytanG •'

.' ,\"':..'":!M\'. "i"::!:.!v ,:. ":
:.-.;. -:: ::'::Ji_j:: ':..'::.' ••;

^^REsiufi"^!

,RES/(RES-HJCM): :

Table 1.1
of n-Alkanes and TPH

0119-0200
33SS1A

'••'• '• Cri'̂ V -::- : :-: GoHCeHfrafibn- ftib

C8
C9

C10
C11
C12'
C13
C14
C15
C16
C17
PRI •
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

. . . .
-..: :... :.:: ::.:•:. '. :•::•• : ••• • • .: .:'MW

•::: :.';- • •• -:'1:-'"'1 !!.''.". :y:^ :....",..;.
. :. . • • ••.:. .v .'•:.'. :: :': ' :'$$'.?<
:•::. •. • ;: •-; '.? :':.'!.: :•. :'::.::':•:.
••:'' • :. • •:::-::-:-:' :.':•':':.;! :•! '.•'.:' :'!;::

;;;•; ; ? '• ̂  jHig ^ ^j:

.: • •: '. :! '-'.'.A.^. :::::::.:v:!' ?: " :.-':\'r

?iî f-::;:

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.3
0.5
0.6
0.6
0.6
0.5
0.3
0.2
0.1
0.0
0.0
0.0
0.0
0.0

•: . •::

•.•'•!.-•'•."
•:.':;•;•;
B'lOQi

W$

OG'OO

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

rvAlkanes.CS-C38

33SS1A



C:\QPC\OIL\OGDEN\OGSHCW02.WB2

Table 1.1
Distribution of n-Alkanes and TPH

Sample No.
Sample Location

01 1 9-0287
WR011A '

•'-'-.. ::.h'-&lkiines'.':: •.•• :•:• ••Grv.-::-.-.- .•• : .CfenceTrtriaiqff-JiijJ'life:;;:-

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nlonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

,..;• - • > . . . • . . . . -
. • • ! ' • • • • / • . . . - . .

; ; phstah'e/Rriyta'ne:

. •'. :...':!::VVI:-::' : : ":'-

: . :::--::::Gpj '-I:'- '•'•'• s':-

':•''.: ':::p£g::: :.: ::

\'.'.. :'Refe-'̂ 4J:caiiii: -:-:':

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
CSS

••• • •• .-•.•• •. . • : • • •••••• •• •••- ••:••• •.- ,•••:•••• • .-; ;.. : .. •;-..• ...I.:..:::-. •;•.:..: -. > :pJ//\

r : M: :h! ii*U';l! ^:v:J !.i':-̂

... ::.:.:.•• ;••:: :-.::::.• : :•:•: •-. •:

'-.''. ' "•!•!' '..:• -V;;; 1 •!;!:•? si ]>::?>

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.o
0.0
0.0
0.1
0.4
0.8
1.2
1.6
1.6
1.5
1.1
0.8
0.4
0.3
0.1
0.0
0.0
0.0
0.0

:• ::'!:•
: :::':•
.. ::;.|

!S

•:" to
•••RES/(RE&+iJCM):,':' • : • • : - ;;.::.;>.---::i:> :: I^SDOOD

Wl = Weathering Index
CP1 = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

2,-
n-Alkane Distribution

_ 1-5

" 0 5 L .

.
n-Allconcs.C6-C3B

WR011A



Table 1.1
Distribution of n-Alkanes and TPH

Sample No.
Sample Location

0119-0288
WROHADuP

iî i-!^

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
'entadecane

Hexadecane
Heptadecane
3ristane
Octadecane
'hytane

Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Monacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

:C17/P,ristane.-:-
'

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.3
0.5
0.8
1.1
1.0
1.D
0.7
0.6
0.3
0.2
0.1
0.0
0.0
0.0
0.0

i j - .

* i¥ o.e I- •

n-Alkane Distribution

SITI. r.:v-v. c:i c::cjs encacyiCJT enc:» cw-catc:: C33CK CSOCJOC^T c
rvAIkonBS. CB - CIS

WR011ADuP



Distribution

Sample No.
Sample Location

- : :': ••::. in-AikariaE:' ••*•• Y:

Octane
Nonane
Decane
Undecane
Oodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
'ristane
Octadecane
Phytane
^Jonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
2entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
°entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

': ••.C17./Rristane:.- .:

: SflStane/P.nyJane::-
" ••.""•;; --WIV-.;.-,:-.. •'

iWi-S&
"RESWRES-i^UCMV1

Table 1.1
of n-Alkanes and TPH

0119-0057
WR010A

• «\-Cn' ;.: ••'• ••••• •:-Concentra'tiQnrl'iit

CB
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27

• C28
C29
C30
C31
C32
C33
C34
C35
C3S
C37
C38

;•:.':. ;;:;:.;;:'-:.;:.;-V-::i::;:.;
:-:;::?N

I.Vfi ":h-:;ii-; :•:•;;! ;!': -:': h:si; (if
; •••.-. •;.•.;.:;!•.;.:.-;:•• ;.:. ;;;;.;::•: i

;S||;||S B ;

.•••:•.• •-.••••. ;;.;;:•;•• ••••• •••.'.?:'• v.

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.3
0.6
0.9
1.1
1.2
1.1
0.9
0.7
0.4
0.3
02
0.2
0.0
0.0
p.q

fct
iosp

st
Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

O.Br

n-Alkane Distribution

rvADtanes. C8 - C38

WR010A



Distribution

Sample No.
Sample Location

•••• •••:-:-.:h-A$arie?~ :'"•::•'

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
rlexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
=entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
^entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
• • '.'..:V.-TOTAL :•'" :v--- •

..••.::Ci7/P.rt'stane • :•:•••
•;:'::CWPhytane::- ;:

.;Rri3tan4/P>tyiani' :;•

••• :; :;::.:R||;.̂ : £
.- .'.RES* UCM: . :-. :

Table 1.1
of n-Alkanes and TPH

0119-0228
' RD3A

:;•;: '.dfi «.::' :. . . Cdnciiriifatiftjl-|<*

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
CSS
C37
C38

.:'.:::-;-- '•"•:(.'-''.:.-"\:--. '. .'•• :-:. ';::

•••;-:
:. • '.;.T:: : .;•;••;.;• •: v •.•.:;&;

: : - - •".••'••'•:•• •.;•••':•! <-^\-M
.;:;;;: .;•,•>: ;: •.;;:.: • : . • • : ; !;;!tii/

. . .•• . . :• :• : . :• . : .- : ::.:::.-::

•• ••• • •:::.:•-.:•: •:•:.•:. ::••::.••::..:.:

•i.:;.':.'- f""i •:"•:' -.I":': \ ;;-;::;::;;:«':.i

%&?•'•>

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.3
0.5
0.6
0.6
0.5
0.5
0.3
0.2
0.2
0.1
0.0
0.0
0.0
0.0

...::.•'•'•*

A:::-:::.i:
A'.:-:1i;

*W
:a.93

:::':.': -4:

.0000

. Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCWI = Unresolved Complex Mixture

0.7-

i
0.6 I- •

0.5

n-Alkane Distribution

§ I
- I
« 0.3 r-

0.1 r-

n-XUk«nes. C8 - C38
4 C2S C]f> CJT CJ1 CK C30 C3I C33 C13 CW C35 C3'i C.37 C31

RD3A



Distribution

Sample No.
Sample Location

:-K::: ':)VAlkaheSV';;;;;y;';-

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacasane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
.:"•":: ."TOTAL'"'.-'1 '" -'

:" "CTS/Phylanev '
••."Pris'tarie/pbytane: i

• •. '-. : fJE£"" • - • ' • .

'• :. •BESi.+ UCWr • •

Table 1.1
of n-Alkanes and TPH

0119-0241
FBA

ft-: /Civ ;:•; ;••;;:; dHweinti-alksn -'(tin

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

':v.:.:;: ^;:;XM:. l-l-l. !•; •i!;-.-:̂

I:;;,;;.:;,;:.;;;;:-;:;.-.;::--:, x -IM™::::

i ••.•:•.-. :•••...:::•: ..:•:. :x •' . •'. •::':•: :

•h::^:^!:!!^^?-'?^:!

(y :•:•;•:

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.4
0.4
0.4
0.4
0.4
0.3
0.2
0.1
0.0
0.0
0.0
0.0
0.0

•os£
• '3:

DOOO

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

! § 6.3

r is -K ; ji :;j cjs ?« C35 cjc- :J7 CK e» C
n-Alkones. CB-C3B

s CM CM c » -:." c

FBA



Distribution

Sample No.
Sample Location

.: ::: :*:•: SJsSAiifflrte's .̂BiSs;

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadocane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
=entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Trrtriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Odatriacontane

•:• : GI-TyPfistafieV.'- .'..:.

• •'• : C1 S/Pnyiarie '•'• • '••'
' ••Prista'rie/P.hytahe :•:•
;.>-;-t-;::.Wlj:.::':::;:;:': .:.';

•:: liKS; ;:ii
"•RESr(RE5+wGM} ••

Table 1.1
of n-Alkanes and TPH

0119-0328
FBA

Vtt*\\W^i&t&ci&&!tt

C8
C9

C10
C11
C12
C13
C14
C15
C16.

C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

•:. : :::•'::::':: :..-..•".' -: : '.'•'•'•••:-.':• .••itfi-i-'-
., . :•:. •.:••;•• ; • : ;.:: :::::,WA:

: ' ' :•.•:::.: :.-Kf/A:

•: •'•::'• ;.. :• .'•.•;• •* •;:.•>:: -f^i
:\ . :•'•(. ':; : ::!:. ^IN^j^F

" 1 :J ii': ;T I3::l:!l
•: . .:: .-••• •• ...•• -3.-.U

:j::::>;

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.4
0.7
0.9
0.9
0.8
0.7
0.5
0.3
0.2
0.1
0.0
0.0
0.0
0.0

.' :•: ::
'-.' ' " : '-.

Ii94

DQO

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

rvA'kanci. CB - C38

FBA



Distribution

Sample No.
Sample Location

• :- : : '••. :•: n^AlkaneE': : : •'• •?•'

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
=entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
• • : : - : - - : :TOTAU::-.. .:..:•:

::: ̂ ciiPh^nl ;; :

î ^^wl̂ ^
:̂:::;-::̂ ;;.i,:;;?.vi

;.R î̂ sS^

Table 1.1
of n-Alkanes and TPH

0119-0124
WR024A

v:':':Cft : • : •rxCoiwe'ritiaifotti'ug

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

•.••:. ::•: .. •• ..:•.•..•:•; .-:.:.:•..;. :••::::..-...

; • : ; : ::;.i:!::.- ;•;. WWl

•M l-'!^!: : W?

^ . •!j"i !.:;?ii

fiV''1'*'

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.7
1.2
1.7
1.6
1.6
1.2
0.9
0.5
0.4
0.2
0.1
0.0
0.0
0.0
'1D

ix".'

ttJD.
•M

000

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

_ 1.5

0.51-

•> LI- . !*• ;i'- rn ft- • !«(-r--:i?C3v';?i ?::c??C7<c7
n-AJkancs, C8 • C39

cwcsi c»2 c;?c

WR024A



Distribution

Sample No.
Sample Location

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
'/v!:^! '"TOTAL! ":•:•? '';

""••'Cl&IPh'ytahie^ '•
^Rtistane/Rbyfane ;

.• :• :.:-'\f}\- • . • • : • .
.••.. :••;:•• f^nt--'-'- •'

'••: ;,-i?;:£Rgs-;^ -::. ':'•
^EslEsib :̂:

Table 1.1
of n-Alkanes and TPH

01 19-01 24 MS
WR024A

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PR:
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C35
C37
C38

:.':•• : : '.'."•: •:::V:-'.i-.':': ',-.'. fi^i XV?,

:: • • : ;• r •- ••• "::.;:;; ••*:•;.«
. s •.. :. ;•: •.;.•;:.•; ";;v :<;••:>]

- • : : : ::. . V:: :.:•:.':. :•::?:-••
: : • : : :: . • :..: • ••• : :••• • : • •

- . ;.- :; :\ ";••£- —;••?••'• y-

'"''• '': ̂  '•'. •;: ::!: ̂ ir^iP'--

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.6
0.8
1.2
1.3
1.3
1.1
0.9
0.6
0.4
0.3
0.2
0.1
0.0
0.0
0.0

•iiMyff

/A ::•:•;
/A'-;:-1;

0-0&
•1 TVi

":f

t̂ i
Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-ftftsncs.ee-C38

WR024A



Table 1.1

Distribution of n-Alkanes and TPH

Sample No.
Sample Location

:'*•.• "flrfiJtaBafi '• ••• "':': •'£; • iCir- >

Octane C8
Nonane C9
Decane C10
Undecane C1 1
Dodecane C12
Tridecane C13
Tetradecane C14
Pentadecane C15
Hexadecane C16
Heptadecane C17
Pristane PRI
Octadecane C18
Phytane PHY
Nonadecane C19
Eicosane C20
Heneicosane C21
Docosane C22
Trieosane C23
Tetracosane C24
Pentacosane C25
Hexacosane C26
Heptacosane C27
Octacosane -C28
Nonacosane C29
Triacontane C30
Hentriacontane C31
Dotriacontane C32
Tritriacontane C33
Tetratriacontane C34
°entatriacontane C35
Haxatriacontane C36
Heptatriacontane C37
Octatriacontane CSS
?::iSSKifî AE:™jfS?K:; SSigSS;

;. . -ciT^Pristane .:.-.:.: .
::::: •••,'•'•

".PTistane/Pttytene';.-: "_'':":•}•]•

^••^KS&'^

011 9-01 24MSD
WR024A

.: •;C6rice'rtbali<afl::ftQtt;>:':.v

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0

0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.4
0.9
1.3
1.8
1.8
1.8
1.3
1.0
0.6
0.4
0.2
0.1
0.0
0.0
0.0

%mm w*mXm32

: • : ; . • : • • • : ; •::--!;:;::.-.::̂ i.!-:v

;••:;•;.;': ?•! :/!'::%:*-*tf&-P'v

1:̂ 1 1[ 1I?II6S
:.RES/(J?ESi»:iJEMV •: '.. .' .". ' :•. •: .' ::•: •.•..•-.••:..-1..t)UOD

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

1.5 I-

i'- '.:'.• .-.;i c:: c:3 C74 ;»
rvWkancs. CB - C38

C:T czs cas cio C3i

WR024A



Distribution

Sample No.
Sample Location

"'•."•xwaKSteanBSxo-.-s.

Octane
Nonane
Oecane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
rleptadecane
3ristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
'entacosane
-texacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
• •.-.. . i^fOTA'L : •

.•:;---CT7/Prfsfane.-: •
:;- •C'18/t'hjtane;; .;-;-;

"P'ristaVeTPhytiihe .•• :
• VftH" ' ' : • • : :' :

• • -.RES.+ UCM- . •••
••RES/fRES+UCMJ- :.

Table 1.1
of n-Alkanes and TPH

WBLK03152000
LAB BLANK

:---;-Cn ::•;.:; I "J&MtteljfrStiOT ;ftl

C8
• C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

.:•: ;-• '.:. :;';::
i:;..-. •'. : '. :./ • ::;

• . ;:':: :;:: \\::: ':' •. ••• ••••. : N
::;:;::::.:!'-; :''- ': : '.•••• •; :

- :^

:'":::'.:. : ..:..:.: : ̂  :_ : '•• :

;: :•••;••: • '. •."• •':;:•; ;; .• ;•:

B/iiJ;-;-;.;

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.4
0.6
0.7
0.6
0.5
0.3
0.3
0.1
0.1
0.0
0.0
0.0
0.0

•::'::'::4::

A'i:;.:-: ;

A-;:;
•; -TI nn

: ::..;:-4
•;OODO

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

! D-3

°-1 1- •

n-Alkane Distribution

• is ::*••• ::i -2:C2! c» c:s C
n-Alkanei. CB - C38

C:T c» C3S cso CM CJJ

LAB BLANK

C:\QPC\OIL\OGDEN\OGSHCW04.WB2



Table 1.1

Distribution of n-Alkanes and TPH

Sample No.
Sample Location

A011 9-326
21SPSA

.' ix-: •:• : ••fl'SAIkatie'S '. : :': : '•: •' •' ""lOn ': .:. i ••'.. C6HCentr4fadft':fuyft;). .?M

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane '
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosana
pentacosana
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
;.::•"" TOTAL Y.-'-*:.:

!;•'. ':-̂ ?.7'?̂ ^e.;';::..;.;

: ; prisf aneiiPlhytane !.! ! K
.:. : :::::->':""-'.:'-. ; • ' • ' • ' .

"•••: • :.::;.::GJS1:X::: •'.'.: "

'• ' ̂ e^oci::' ••::•
:!Kto/-(Kt«iHrVjLiilyt) :

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

•'!•:. :

: : : '.: .

: . •.:.

0.0
0.5
0.0
0.0
0.0
0.0
0.0
OJ2
0.4
0.5
0.4
0.1
0.2
0.2
0.0
0.4
0.3
0.6
0.6
1.6
2.4
5.6
4.8

12.8
3.4
2.6
1.0
0.7
0.5
0.3
0.3
0.2
0.2

•."•"• :. :- •::••:•:- ':'• •'••• ':'-%^'

:.; i ••• .-. :•!.;•.; f: :£• ;.;:ii|':?-

|i i ••! : :| ;;! • $-$a£
: !':•:': -x .•: : !•!'!** AJU:

:••: •.:;:•. . ;: ;•: . : •. :..:;!i:JB3:
.-I •':•:" • .:•: .• : ' •|:>"/4^:.'
:'. ::::••• ":: .': ' ' !'!:"".: JJ4:
': "'"•". ' ^'•^"•^•'••••'••'Y'^DO

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

i 14

2 -

n-Alkane Distribution

n-Afcenes. C8 - C3fl

21SPSA

C:\QPC\OlL\OGDEIM\OGSHCW04.WB2



Distribution

Sample No.
Sample Location

:̂;:';::-;!riiWka'hes.':;:- :':-

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane -
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:I"::0::TOTAL "".:.:::•

••• OIT/B'ncVano''' "•

f /'ciByprprie:;: :

' ; — ̂ wi--^3^
• ' I -'^CPjKfH/: ' . ]

• •••••RES-+-UCM •"• •'
'.. RES?(RES*UCW.

Table 1.1
of n-Alkanes and TPH

A01 19-0330
FBA

::-:.;>Crv:.;:'̂ ;CpnceilitratK)h-.ft6

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
CSS
C36
C37
C38

••::,..•:;•..: . ..: .....;? '.':-::™S:'.' :A ••'.:

• .-.•.: : :;:•• • . ••:: -x^ :-. ::-:-M. . .-. • :-. ::- :: • •:;- :.; :.: •••.-•»"

. '. .\ • ' . : ' . * '. '. "•: '•'•:''': .: ' :--'MJ
• • : • : • • •' : .: : :•••• '.z; £'$;*?f

: ; '•[} :. "• -V. ;i:i;:li;;i-
• : ! : - • - • ::: ;;.;: •;•;;;; -Hf

'..::..:.:: •/: '. .': ••:?.': •:-.":^. v^li

/[!)•:•::•

0.0

0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.3
0.6
0.9
1.1
1.1
0.8
0.5
0.2
0.1
0.0
0.0
0.0
0.0
0.0

.::'.V:6

i'-' •.'•'•'•

ftjfjl
fy ; ; ;.-•

),00

iijoi:

i:1p

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

I 0.6 [- •
£ I

0.4 p •

!
0.2 j-

J

n-Alkane Distribution

n-Alkancs. C8 - C3B

FBA

C.\OPC\OlL\OGD£N\OGSHCW04.WB2



Distribution

Sample No.
Sample Location

.• .- ••. .vjiiAJtf aries ; >;y:

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
rleneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
rlexatriacontane
Heptatriacontane
Octatriacontane
•.••:'-.: . TOTAL" "-V "•

. .. :Ci7/Pristane :.:•:.'
• : -CHB/Pnytanei :..:..
. :Pristane/Pnytane':.:

' '" RE î +:UCM • • ' • ••
• RESffRES-KJOM) '

Table 1.1
of n-Alkanes and TPH

0119-0137
WR026A

<•• •. Crv :
:: ; • •: ; -Cbntdn l̂iohtfii

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C2S
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

: . '•!• :H'X?5-:.'.i."K:"?.^':" ::'-- '

• : . . :•?:; :••;•; :• : . ;i;-;"-- •".> ^l

:•• : ;••••; ;• ; . ; ; : . : ; ; !•• : :• ; ; :• ; .; ;;; :'
.. :: .:•."•: :.:::••:•.-.. .::•:: : :.-, :

• • : • ; ••:••• •^!^-.: :•:.; ' s - j

my-y-'
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.5
0.8
1.0
1.0
1.0
0.8
0.6
0.3
0.2
0.1
0.0
0.0
0.0
0.0

" l '€

•0-OCi

::•::. :g

0000

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCW1 = Unresolved Complex Mixture

0.8 j- •

§ 0.6 }••

i = °'4rg !
|u

0.2

n-Alkane Distribution

rvAl;Bnts. C6 • C38

WR025A
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Distribution

Sample No.
Sample Location

•u :'-V h-Aiifahes:^'>-;:

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:.'::.'! J'i : -TOT Aii: :::'i :'i: -I'

i : i'?: !:??:iWRniStahej ??!::::

V ;. -; ;.: Rgs -4 . ijGju):: .;; ; i ' ;•;
;.REsr(REs+ucMV:-::.

Table 1.1
of n-Alkanes and TPH

0119-0162
BC3A

: :.:'Ch:.- -: ! : : --icririciirttratiOT îiS)!

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

: :;.;.:: .::y:. :.: ,: .• .". :••:.*:.•.: .-:.: . : iy?: i-' :•: :«:": ••

?i;r!i;ii;i-!ii:ifiis!!;i;ss^?^sf™ii3Si
Ills SM^?S-^m
;:;:!;;>:! I;r|l̂ p||ssssfpj«

:•::;:. .:: : ..: • ••• :- • :----.-';::: •;•; ••.::; :::;.:-:•: ::: K :•?.

;:--- :?-:;. ;';:, -•••::.:::::; ̂ :x--^ii^--:^±

î :-'*:

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.5
0.8
1.0
1.0
1.0
0.8
0.6
0.3
0.2
0.1
0.0
0.0
0.0
p.q

:"5S:

o'j'l'v'j;.

>: '•:;:;: :;:|:

6M
W$!
'••\±:$
JDob":

Wl = Weathering Index
CP1 = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

l 0.. L

en- :?•:• en :i2C2:-cw CKCK C37 ciecjtcwcn csjcsscw CSJCJT- C;TC?»I
n-Alkon«. C8-C38

BC3A
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Distribution

Sample No.
Sample Location

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
=hytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

•' C1 7/Pristahe : :

: ••.:.C18/Phytafie.::
 : - ; -

: ;Pri'stan"e/Phjytan6::

Table 1.1
of n-Alkanes and TPH

0119-0162
BC3A MS

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

: :. ..;:: .•;,;-.- ̂ •"^:$tw
; ." :-:-.:::-;-.;.

::.-;::.--;y-:«::Ntf

tfp;

0.0
0.0
0.8
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.4
1.1
0.6
0.7
1.3
1.7
3.8
2.8
3.3
2.6
2.2
1.5
0.9
0.5
0.3
0.2
0.2
0.2

tV. •::;
'̂: •' : :' .'

. : :i'"i-:'-;Wi'-:-: ::!:-' ' : V •'••" :..!..-.:"'i": .' ̂ Siv^^'i^-Wre

•• •• RES+UCM • • • • . - . bB7:
C290

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

i !

I i

n-Alkane Distribution

n-Alkanes. C8-C38

BC3A MS
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Distribution

Sample No.
Sample Location

: :':'-'-. . :v!;rt'AIKands: ! I :••. •. '. '•. '•. '

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

: '. :.C57/PflStafle':-.'.-::.

: PnstBneJPhytane '.' :
• •:•• '-.:.. Wl.-::.v.:.- ::. . .

• . .:•..: -:QpJ.::. • - . . . : : .

. . : •: RES. ••:-..:••...;•

^R^RE^S '̂

Table 1.1
of n-Alkanes and TPH

0119-0162
BC3A MSD

: :''•; Cri: i : ;v: i i'.-lStrhcentrSKoftiu

C8
C9

C10
C11
C12
C13-
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

:•:::.::.!•'!: :--": -:.' '.'.': : ':'• :::.''-!hE

'.•I:::.":::: ".V":" V-.V :.' '̂ M

;.':•:::.':::;;;•:::•:•::' :!;;• :.; .:.;i-':N/: •• •• •.-.:. :. '. •• ;:-. .: =: •:-.•••

::.:•:•.:••• — . ••• •:. : -. ;:.::. .-.

•:. :-.-.;.:... •. ..••;:•::•••:.:•:::•:•:•
::' ::':-'..'''!"::-::!':. '.":'.'. :":'::::::::;-

S4iV-:-';::'

0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.3
0.5
0.7
0.6
0.6
0.5
0.4
0.2
0.1
0.0
0.0
0.0
0.0
00

:: ' 4

A-;-; .•

A:ii; •"'
:-;.0;OQ
•••••I' 09
.::,.;:'... 4

:b6dD

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

I
0.7 •

0.6

B 0.5

I'M

I °'3

2

5 0.2

I

n-Alkane Distribution

M? CX- 711 C2I C23 C2« CIS CM C2T CM CI& C30C31 CS3 C33 CW CSS CM C37 CJS
n-AiXanes.C8-C38

BC3A MSD

C:\QPC\OII_\OGDEN\OGSHCW05.WB2
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Distribution

Sample No.
Sample Location

: • • :•:•: •:': hiAlkaflBS''-' :.: •' :• J :.'

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
^ristane
Octadecane
3hytane
••Jonadecane
Eicosane
Heneicosane
Docosane
Trice-sane
Tetracosane
'entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
''•;'• '•••'::• 'TOTAL'::. '.;••'•••. .

^orawwS:^:

:?^i^m
: ' ; :•:•:? '̂ -:f.':;-;::-
.'•.. RES-'+!.UCM .'::..'

Table 1.1
of n-Alkanes and TPH

SBLK031300
Sand Blank

!•••- .c'ri-iv '.''• :di<Sncieintiaiion (rriisj*

C8
C9

C10
C11
C12
C13
C14
C15
C16-

C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

::.:: •;.:;:.•;;;••.':'••:••'' '•" :":':•' i-: :::•••.'•

;̂!Jî r;̂ !::::!lil!i:!i«S:

•••• . :. : :: >••: . : . . : .:':• . :::..-:•.-:•'.

;:::: ::•:::;:; j=:j=;=:=i.-!=x:.^!;=«j:;

(flj??;;

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
:-:'0:

;:•;;;:;

«.,:;

S$b::
J,yjj;
::.;.:0;
;;;-0
000

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

0.02 r-

0.015 r
I

p 0.005 j- •

I

n-Alkane Distribution

n-Alkanes.CS-C38
7 CSSCJ4CJ5C«C37 C?P

Sand Blank

RES.WB2



Distribution

Sample No.
Sample Location

•̂Mli'.JAfk&ie'g:':'':-: ' '•••

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
=entadecane
Hexadecane
Heptadecane
3ristane
Octadecane
'hytane
^lonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
^onacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
-leptatriacontane
Octatriacontane
: ""'>•• ::- -TOTAL "'•'*' •'."

Table 1.1

of n-Alkanes and TPH

.\...Cn. '••:•:•:••."

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

.":.;:'•; •':;":•: ;.:,:f.

B01 19-0270
FBA

CbncanJratibh'iifrrid/Kg'*--:

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
D.O
0.0
0.0
0.0
0.0
0.0
0.0
0.0

'• '• .;;y-v;.';:;::-;. .:.::y>.i* £?.>''%

—•Ci7/P«5tahe :' -:: -^-:- • •'•<• ••• ••• -•%£ ^ "•->
; ;" CT8/PhVtarte':'- ' •'
-p;rist8ne;P:nytarie:i;:!

;; "•^•.••.•^•\-'.:±\ ;•;.;
: .;•;;; ; : RES''...:.' .'.': .i

• RES/(RE5*UCMV: •

. • • • i-'"-::-'.'

::2 :.''.-.'' : ?

li-Kfii! ;::i
• .::.:..;.::. '.-i

:•• : • • : • : : :: :. •

\ • ,; ;f 'MrMfiy;;

i ; •; ii '̂ î '̂ l̂i
. ... ... ................ ...jj

;.: ;..;-.::-:™:-:-:.?.;:;v: ?NC-

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

(j

,

n-Alkane Distribution

I

i

i

i

1

r>-Alkari-s~cVlc~3fl

i

I
cnc»nc>irac»t!.asc!*c57c»

FBA

RES.WB2



Distribution

Sample No.
Sample Location

":.™n-AJkanfls." s-

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3hytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
NJonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
: '•?;.: :i\TOTAEf>S.-5^ •

'• ;j.(SV7/f^nstanei i \

' fjfistane/PJh'i'tarie ;

Table 1.1
of n-Alkanes and TPH

B01 19-0252
SCIA

:-; :"Ch -'•:•'• CorifcehirafiDn-^haif

C8
C9
C10
C11
C12
C13.
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

g '. 'k-(*K* MS;.;*:;-:: :;'::•:;•;:#: !?!&::x.J'?:\

P;;-;;;;;H.;:.;:.;:; .^i^y^t^s^i

M'::;'+-\f^ sH^B îi :m

0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.1
0.2
0.2
0.2
0.3
0.2
0.6
0.4
2.6
0.9
4.0
1.1
8.5
1.1
6.9
0.9
2.1
0.7
1.5
0.7
0.8
0.8
53S:

3!§|]

y£3:
$!.:|cjn

3Qt.
275

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-Alkancs. C8 - C36
MC1SCJOC37C5?

SCIA

RES.WB2



Distribution

Sample No.
Sample Location

•...:. x £b' Wanes v 5^

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
•"••••"'TOTAL" . • • • • :

• • • .ClJyPristarie:

.jPristane/Rhyfane;.;:-

::RES«PE"sSiljir:-

Table 1.1
of n-Alkanes and TPH

B01 19-0266
RD3ADUP

i :-:v'eh; : ; •: :•: /bcuicSritî fibirlni

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27

•C28
C29
C30
C31
C32
C33
C34
CSS
C36
C37
C38

.•• .:•- .: .• • •'•.'.??.:.'..'.;.'.'".: \:' '.::

..-. '. . . : ••:.. . . . . • : ."• • . • • :Jv

: ..;::;:::'-::-;.,;::;::;-' •:;.::':.'.;:-:..: :is

; : ' - : - :;;;";;;;:i-:::-:; :i;:;:':::,ff

3/Ka)S

0.0
0.0
0.0
0.1
0.1
0.1
0.0
0.1
0.1
0.2
0.1
0.1
0.0
0.2
0.1
0.6
0.2
0.9
0.5
3.4
1.0
9.8
1.3

13.9
1.0
5.9
0.7
1.9
1.6
1.0
1.1
0.6
0.5

.;:47

/A,: ..'

m.:

isqr
D295

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

I

|

o . L

0
; . .. - Ea_Irall

ivAlktnes. C8 - C38

RD3ADUP

I ES H H H PI res HP
»cwc3ic;jc??c-yc)f-CMt:;;cM

RES.WB2



Distribution

Sample No.
Sample Location

...:....: :-;:h;:AJtraneEV •:'::;;:;••

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
• ..::' . TOTAt " - •'

•"•diaiphytane-'" '••'•

; •^'v^* :;;
,K-:?=S;:i:i;iidi:
: "RE5-+-LJCM ""•'"

Table 1.1
of n-Alkanes and TPH

B01 19-0265
RD3A

::.-i6ii'">.iM^e t̂ra£Dn^Y

C8
C9

C10
C11
C12
C13.
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

"':.•' •'•:':•?'!' ' • " ' • "••• • \ : " . " • • • •"! •''"."• : •

'...:::.: ';:.:" :::izii';:: :.••':• -&
:•:;-::;: ;:

;:-.:.::. .;;!:.::::.;: ;;;••::«,

:i: :-v.- -;•: -;•:•;.:;>;::••;.;: :;;:i
• • : : . • : • • •. • • • • : • • • : •

.: :' : ' . ••• .: •..•;;. .::-;:: •:.••. . :c

0.0
0.0
0.0
0.1
0.2
0.1
0.1
0.2
0.1
0.2
0.1
0.1
0.0
0.2
0.2
0.7
0.3
1.1
0.6
2.9
1.3

11.3

1.8
16.3

1.2
5.4
0.1
1.7
1.2
1.1
1.5
0.6
0.5

.•>>•••&*:

!&•'••••••••
'&••••••••

*V§
::.i:PJ2Q

IQZK.

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

IS, 15

•I 10

n-Alkane Distribution

i> :?•:• c:\ C2?c::.CM c:
n-Alkan».Ce-C38

RD3A

RES.WB2



Table 1.1
Distribution of n-Alkanes and TPH

Sample No.
Sample Location

B01 19-0249
BC3A

.. .:.,. •: .••avAifcaties- : : ::''- ':• '• •*••• Cn: : ; : " : •i&jncentrafiidrJ ifmsifeV:'-;.

Octane C8
Nonane C9
Decane C10
Undecane C1 1
Oodecane C12
Tridecane C13
Tetradecane C14
Pentadecane C15
Hexadecane C16
Heptadecane C17
Pristane PRI
Octadecane C18
Phytane PHY
Nonadecane C19
Eicosane C20
Heneicosane C21
Docosane C22
Tricosane C23
Tetracosane C24
Pentacosane C25
Hexacosane C26
Heptacosane C27
Octacosane C28
Nonacosane C29
Triacontane C30
Hentriacontane C31
Dotriacontane C32
Tritriacontane C33
Tetratriacontane C34
Pentatriacontane C35
Hexatriacontane C36
Heptatriacontane C37
Octatriacontane CSS
".'• : :-:- ' TOTAL'-' • ;: "" : :' ::'j;''::'

•;: -GiS^ytaneV ;!:.:•;;':;:'.:';;.!

•:v^;;1wi:V^:i:::;';: 1;;;:

.. '::.i-: --CPI" ' : - : ' - • • : •••' "' :

•;: ;-;;:"RES;:; 1;:; ' : • • ' : -v. •';•

' R'E (̂RfS*UCW :: -••••:':: -::'

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.3
0.1
0.2
0.1
0.2
0.1
0.2
0.1
0.2
0.2

•j ; ; • : • ; ; H' oii.lv^N -̂H:

- :•:;•". • \^%* :.;.i666
;'': :;.:. ':• . .': '\^.i:'.'.'\< ^:j^7£J

•:?:!• .!'•; •; ;U-:,;>:f: W2<
'•'-'• :•- :\:^::^.-^^

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

0.35

n-Alkane Distribution

-1JC35 C2* CK CIS C
n-Atanes. C8 • C3B

CS1 C3? CJ3 CM C3i C51 C3T C33

BC3A

S02.WB2



Distribution

Sample No.
Sample Location

: :" : '•: : : : rviAiloattes- :' • • ': : ••'

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
: .•:":. TOTAL'.-:;";: •.""

. : • • "G17/Prisla/te.:" ••
•: ••:-Cl8/Phyt3nB;-': •
• . • •Pristane/Shytarie1 '

•• :.••.:;::•.: VM ;.:: :..
.'' :..:::: -:: CPJ ::;. ? :: :.-•
::: . •••"'•• : RES i' ::'.:.

RESKRES-RilCMV :

Table 1.1
of n-Alkanes and TPH

B01 19-0259
33SS2A

. .': :Cr>':': :':'. :'• .'iGblSC£8lrBltibh'':iVnq

C8
C9

C10
C11
C12
C13'
C14
C15
C16, .
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
CSS
:. .:•: :-.

: • • . . • ;:'.|: ..
:;;. ::.:;;.;•.':. ::-;

• : . : • : .::.. . ::'. •..: -V""- :.:':'-
:

... • : ::: .:•::.::.: :.;:.:.;; :;

: .; -.; '.'•• : -V. :-:': ::'-'.-'°: :::'-
.. : • .:... .::.:• .. :.- . : :.

' ::-:.:::-: • • :\\::'.'.. ':'•':' :••.'.' -::':;:

0.0

0.0
0.0
0.1
0.0
0.0

'0.0
0.1
0.1
0.1
0.4
0.1
0.3
0.1
0.1
0.1
0.2
0.2
0.2
0.7
0.4
1.6
0.5
3.6
0.4
1.1
0.3
0.6
0.3
0.9
0.4
0.6
0.5

v.;'14.

•0"3^:-
0'-27
•liSS
0,09

2J32-
.•,;.:;1i4-

Wl = Weathering Index
• CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

, *™ "*"""""~ —~ ~" ~™ •"*"" ^^~ "^"""
. ' 1tF«»'Crfc>JC'.'tc::c:JC34C;5C2«C?7C28C3>CJOCJlC5ZC33CW C

n-AIksnts. CB - C3B

33SS2A

S02.WB2



Distribution

Sample No.
Sample Location

; : :.-». : • wrivAlfcaine * :'':-':?::: :

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
Hexacosane
Heptacosane
Octacosane
hOonacosane
Triacontane
Hentriacontane
Dotriacontane
Trrtriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
•'•'•:-V::T.bTAL: :. I'

. . : CVt/PrSstane--. ••

•P.fistariejRhjtane •:

•^ : • • ; • ; • • • :AQI'. '. >. .'.. '•
. :•..:.-.•.••. :vr.|:-:. ..::•. :

; ::'-.;RES:+;UCM': ,'

Table 1.1
of n-Alkanes and TPH

B01 19-0273
AOI102A

'••••••• Crr': : -:- • CoricOTtiiaSbfi''§ni

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

. ... .:-.." . - . ' • • • • • ; • • • ; . ::.•:...:.: •:

• • •• • • • • . . - .... •••:

::
;:.:::;-.;::-;: ::;;;,:.::': •&•;&.•:•>:•;.

::: -.!• .: •• . :• .• :.•• .-•'::.: • ::

• : :! :l '\.l'.;. : '. :.V'.. . l^- *'•

•-. .•:••;.-.::.:: :; .:.•: •:::;:.;;.;;.;:. Ti:

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.2
0.1
0.2
0.1
0.0
0.1
0.5
0.1
0.1
0.1
0.0
0.0
0.0
0.0

••.;.. 2

Q'-QQ

2-42

$$
•Tat

• •RES/CHES4;tJCM)v • • : : . . . ' . •. :- . • ::•.:•;,• [J.QQ3D

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

E. 0.3
g

n-Alkane Distribution

n-Attoncs. C8 - C36

AOI102A

S02.WB2



Distribution

Sample No.
Sample Location

••^"MS*^

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3nytane
\lonadecane
ilcosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
Hexacosane
Heptacosane
Octacosane
\Jonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
.•.::';.;;: TOTAL '':-:"-'-::'

Table 1.1
of n-Alkanes and TPH

B01 19-0334
FBA

S^Cn-iii'-i'GJh'iieStraHon-^nSfl

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

•.•">1V.i.! ':•••":'• -.X'£:: !••"•'•::•':•:' ' "..••:

K î

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
':;.o

• •;-::C-1WPristahe.:- ./:

: PflStariei/Piiytane: .::':::.:.-... •.;.::.. :..;':;-: : -:::..;::
: -^JJ/A^ :;•.

'• :RES?(RES+.UCMV :

;.;:.-.:; ;:::::::•::• .:.:.::.:,:::.:.;.:::.;:::

NC

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

FBA

S02.WB2



Distribution

Sample No.
Sample Location

'•;:':••: "ni/Mtaihas:"- :':':'-

Octane
Nonane
Decane
Undecane
Oodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Hsptatriacontane
Octatriacontane
V-,:-. TOTAL" :::"".:

:. ;c.17/-P-ristane .• • • : -

.. Pristane/Phyiabe. .

...-•:.'.:Tapc. : :..-.:. '

.:::;: RES:t;UGM.-: .•;•:
• ritS/(RcS*HJC.Mj ••

Table 1.1
of n-Alkanes and TPH

801 19-0334
FBAMS

•:'.-:Cn.;: • /Gonc t̂oaSbfriimq

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

. •: .••. ' ••: •.• .•.• :•••: -..-. -.. •'

: • ; • : : . • : . • • . • : • : • : -:•;•.: :•.:• ftn

' .: ••-•••:•: :•: .:" ••;. ::, : :..;̂ /

:.•:: .:•:.::./: •.:•'• ..••. .•: ;:.. ;-"tii/:
::: ::':j'--:-

;-:: ;::• ." ;.':• ..;• •••^;;-

.:••. .-.•:::•..:: ..: .:•'-•.:': ::i : :•••:•/. :•:'•.

• . . . ' . ' ..:..:.::::':::: :!!::::::':::

1K$>.-

0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

'
:
>: 0

fl"- -:''

•Q(99;
:': . :-°-:n

;.':':.;P
..'NC:

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

0.025 r—

I ;
i !
i 0.02 r •

I i
I 0.015 L

I j

n-Alkane Distribution

.
rrAlkanes.CB-C38

FBAMS

S02.WB2



Distribution

Sample No.
Sample Location

'::;;;;':-:.iSiyfeneE::.:.;:.v >;;

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3hytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
rlexacosane
Heptacosane
Octacosane
Monacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:.:: . -TOTAL'. :: . '.:.

. . .:.C1 7JF?ri5EattB :: :. ..
••:.

:;:Cl.BJPhytaneV: • -:

::-P.ristanja?Hh^fahe:: ;:;

•RES/fRES-^UCM)"..

Table 1.1
of n-Alkanes and TPH

B01 19-0334
FBA MSD

:'*fih"^: :,CQriceTJtratian;ims

C8
C9

C10
C11
C12 ' .
C13'
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
. : ..•'.: :':.-:' :. •' : •• : - - - ••"-• :'--'-.

'•••;•. :;.•••:.•:•:• • :•••' .: .• '••$"< "•!**
.•;- :;':.::.:.;v • ;:: : • :•;.;•;: :

::-t®

i : :•" " " • • " . • " '! : : '::.:•• :•. • :': '. .'

• • • , ' "::>:;.:..̂ :̂iî

0.0
0.0
0.0
0.0
0.0
D.O
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

:'••:. ::0:

... .....

<£ !.«..:;

m
BODfr

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-Alkanes.CB-C38

FBA MSD

C:\QPC\OIL\OGDEN\ODSHCS03.WB2



Distribution

Sample No.
Sample Location

Table 1.1
of n-Alkanes and TPH

B01 19-0384
21SPSA

m^'^^^:f::^^^^«:^»i£eaSi^^Myfi^^i

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3hytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Dentacosane
Hexacosane
rleptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
-'Y-:VrOtAt>- : 'I'"'''

C8
C9

C10
C11
C12
CIS-
CM
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

:.•• ,•: .. •

0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.3
0.2
1.1
0.5
3.0
0.2
0.5
0.1
0.1
0.0
0.0
0.1
0.0
0.0

''"'." \fVf;-\ ''\ :::"::-:.!: "";•!':! 7

•.:.::: cH't/Pf isfana' ;-: ; : : • '• '.. • \ ' '• \ \ : : • : * '• '• >,-•.:•;;.. ;s : HI i ';• ;•':• :•;•: : 2;1 ! §
;; :; C1;Sff3ty^>e. :•;:•;•;:•
•:' :PriStStt67r~hJft3n6::'':

:t;:f;^;i--;H;;!;:;
•: ;: :;:

: : RES' :::.:^!";

• RES/fRES-t-'LJGWFy •"

• ; :• ;;j :•":'
.-: :' :•: : ::

i.i : j; :.;.:;

'•' ' ?'': ?'•

i;;.;.; ̂ r̂̂ !;.̂
' '"•'. •'::;':•::'• :':': :: •.•:::-:-:::-'-::'.;:i.i;-l:7

M: :'!y§l; !• ̂ iiiî ^
. : ""::•::: :':•: : : :/ :•: ::.': ."'.:•>"." ' ''.: TI

Ĵ t!::;!.̂ !!;̂ ^
.: .: •••::•:: .•::: ::.• 6.IK17

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

t I
I 1.5 !- .

0.5 (- •

j

oL-

n-Alkane Distribution

iT mn Wf mm- ^&
.

n-AIKflnes.CS -C38

21SPSA

C:\QPC\OlL\OGDEN\ODSHCS03.WB2



Distribution

Sample No.
Sample Location

•::•:• «• hVAfltanes '•! ilw.:

Octane
Nonane
Decane
Undecane
Oodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

:::Bristane/Phy£arie::

^•mSU^^
". RESf(RES*UCM) •

Table 1.1
of n-Alkanes and TPH

B01 19-0300
WR09A

•::;:-: i&ri :-':'J-:.Canô iSafibin:;§rii|

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
CSS
C37
C38

: ; ; • • : ?:~^:<?. -H^-M
\ . ':. ••::•:: '••. ... i.-,:.' :!: \:~';\it

...... :.:..•:....• • : . . : •••• ' •;••:•::;•••: : ..• • :

:: :.. . .:. .::•:.: .•:...:. :. .̂:../.. ••:.:•:•••

•' ' . '•• •: . v •:::.-.•:• ::-.'::-:6:i

0.0

0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5
0.0
0.4
D.O
0.7
0.4
1.7
0.8
9.2
1.4

18.7
0.6
5.3
0.3
0.8
0.4
0.1
2.8
0.1
0.3

«,;-
W';':':;-

Mr?:

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

20 |-

_ 15 I- •

f !

I i

0 '—

n-Alkane Distribution

n-Alkanei. C8- C36

WR09A

C:\QPC\OIL\OGDEN\ODSHCS03.WB2



Distribution

Sample No.
Sample Location

•:•:•.•::.•: : .•'rtvAlkaneS •: ".•••:.:

Octane
Nonane
Decane-
Undeeane
Dodecane
Tridecane
Tetradeeane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3hytane
Nonadecane
zicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
'\lonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
•Sjsjg-jiiroiiAC-ssj i :

Table 1.1
of n-Alkanes and TPH

B01 19-0305
WR012A

:.::Ch'- - :--CohceoSiaHbn.':§r(t

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRi
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

; msm xwiwx ; s ™;?™s

^SJ':

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.4
0.0
0.2
0.1
0.4
0.3
1.8
0.6
6.0
1.1

13.2
0.6
5.0
0.3
0.9
0.9
0.3
0.6
0.3
0.1

S33;

..^.•CiiT/Snstane .
• :::"6l:8yp.riytarie! ; :

•P.ristanejRhytane

. ::":". :CP.('.\. ': : .

• :; : ;; RES.;' '';: : ';-

;. ;; . •: :\'.. ;;-;V ::;: :. ;• 'X: •$

: : : • •• .••••: ::•::•: ••'.:. • •:•: ' -Pfl
• :• : :•; :..: ::•::••• :•:•: f •:•: "M

' •:-..'•:': : :•.''. :.'-.::•::••' ' "*: •.'•^:\

'• '.'". '•• '•• :•::::!!:••: : '•:•::.::;.:

: ' •:'• .; •:.•: :: .|:T.; ::-^

(A.'::>:!
'A;-:...-

fA'' ••••"'

b.ofr

!?•
. . • . ' . : ̂ rrT . ' " ' . '/ ".•.:':..... . : . . : ...:... ". !.: '.•'... ::;:::; • .. ..

1 "RES^RES+ucM)';;-':- '-•:.:• ;•:;;.:: -:-::;-';:;-;:::. ;.;.:;-;-;0:D422i

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

T
12 i-

3 10 I-

!.

! 6t
I •[

n-Alkane Distribution

rvAIkanes.CS. C38

WR012A

C:\QPC\OIL\OGDEN\ODSHCS03.WB2



Distribution

Sample No.
Sample Location

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
•Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
rleptatriacontane
Octatriacontane
.. .' "" TOTAL- v " •"

•;:':;;'c:i8)p:hytane.-::::::':
:;:Pt!s:tane/f?hjtene.:.
;Vi'v^;::ipp;:;: :;•!•.;

•"'••'•••:' •:RE'S" '̂:.':-
. . .
..; ::RtS:^-UGM..:-:.:

Table 1.1
of n-Alkanes and TPH

B011 9-0309
WR019A

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

••••::.': ,v:.:>. ••:•'•;":.. •'•••.: -x '.':•.

••"• • .I.-.- ••..-.:":• :.:••:.. .:-m

. :: •. :•;::::-. -.,;•> i;.::-: .::
;;.;.; ;:::.

::;::;
• ;--' • ::;i;::!--S ;:-;^ '".?$ ;.;:::f :;

... . . ....••.
• • • • •::: ;.;•: •..;::::• •.;;.: .':..':;: ';- 'V:0'(

0.0

0.1

0.0
0.0
0.1
0.0
0.0
0.1
0.1
0.2
0.0
0.0
0.0
0.0
0.0
0.3
0.1
0.4
0.4
1.2
0.6
3.9
0.8
6.6
0.8
3.5
0.7
1.4
0.6
0.9
0.6
1.1
0.5

' .''26:

•.'.•••

;-.:-.:::

I'-̂ l
:':,£•

•• •

Jill

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

I
I =

n-Alkinci. C6 • C38

WR019A

C:\QPC\OIL\OGDEN\ODSHCS03.WB2



Distribution

Sample No.
Sample Location

;:;-::::;::-n l̂tcar>es;:;W;:'!:

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
3ristane
Octadecane
Phytane
\Jonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
'entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:. ;••'•: .' TOTA'L :. : .:•

:- :'.C17/PrisiariB 'I ':'

Table 1.1
of n-Alkanes and TPH

B01 19-0336
AOI4A

CS
C9

C10
C11
C12
C13'
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

•: • : • • :; : . : • • : : • . : : : : : . ; : ' • • • • . : •

•••:••••]•- ::; ::-::.::..-:. ;:.;.;::::.:.... (at
• • ; • : • . • : : ; ::.: •;:;••• :±;. ••. :.-i;.::N«
• : : • . •• . ••: : ..:.•••••.:: :••-... :.••• • : :$if£

• .: :: .'.- .•.•.:..: ! >':. " :
 : :': •:>(. • :;.:.'-.-:-

W

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3

. 0.0
0.9
0.6
1.8
1.3
5.3
2.3

20.7

4.9
60.7

1.6
3.5
0.4
1.0
2.9
0.9
4.8
0.0
1.0

':î S'

::•:.:•. :-::!

10

1

.iRES/fRES+UCM)-: • " •:•:;-: I.:;::-:::';;;: ^r^WQSW

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

E

1m

3 20

10

o

n-Alkane Distribution

i
rvAfcanes. C8 - C38

Kg g«i ES

» C30 CM C J3 CSS CW C3f' CS5 C3T C5B

AOI4A

C'\QPC\OIL\OGDEN\OGSHCS04.WB2



Distribution

Sample No.
Sample Location

.-:. '•. '.:li«AtkiaTieS.'t:-' -:'•:

Octane
Nonane
De cane
Undecane
Dodecane
Tridecane
Tetradecane
Peniadecane
Hexadecane
Heptadecane
Pristane
Odadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:-::-ir':.Tb.fAi;!-.-- •, ;

••i-^TMs^e.!::
• .:;• G1B/PJiytarte' • '
; RristanerRhytarie:-
• •• •:,• :.:-:V»l •••:-. :'.:: '. '

:'::;i; ;̂ ;̂ -;: '•• •
••-"RE5'+:'CjdWl!i:; •':

• RES/[Rt5'+-UGwj ••

Table 1.1
of n-Alkanes and TPH

B01 19-0307
WR014A

:;.̂ :;;:b;;CoitoBSbsecwii/SKiii(

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
CSS
C36
C37
C38

:.;. .; :- :••••, ••••::: :;.:.' •'• ::••;;•:•.:•.: • .:."

!! ^•^•^m^-m
:: :••• : '. :•:•::::•: .:•::;. :•:":::•' ••"..$tf\

;;• •;• : • :.;•::•;.;.: ,•:;;•:.;;.•.;;•. ;•.:.: tstiA
•• :•: : . k:: ;;:.;: \:\\;.:;<:. .:;•• ?;:.;;
;: ^ :.; • \yv;\ ::;::.:;•>:•::•:.: ft;: ;:•;•;:;•;

.-.....-.. . . ..(J;]

'SSi::?:;

0.0
0.0
0.0
0.0
0.0
0.0
0.6
0.0
0.0
0.1
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.1
0.1
0.3
0.1
1.0
0.2
2.7
0.2
0.6
0.1
0.2
0.1
0.2
0.2
0.1
0.1

;•;.; 7;

zM
:::::• :•

::-:
:">

1J3B
3S4
; :-- ;7-

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-AIkancs. C8 • C38

WR014A

C'AQPC\OIL\OGDEN\OGSHCS04.WB2



Distribution

Sample No.
Sample Location

' '3 '. '•'•"• h'-: ĵ('anJBS '&•"'•'• ••

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
pentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
rlexatriacontane
Heptatriacontane
Octatriacontane
.':. •' :•. TOTAL ••••'• •'••'•'•'•

:;;̂ af!̂ !;:::

;'• ;;:! |.î 4::'::'.f;:-
•:-.-. .:-:RES-:--:; .;•:•;?

-iS&*!xw'!

Table 1.1
of n-Alkanes and TPH

B01 19-0302
WR011A

: •':'. . JQp:- . I : : .'Cij ricajlWfioh' (TflP1

C8

C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
CSS

' "• -' • • • • • • : • • •• - : : ' : . - ' - :• :' "•• ..

: .!:!:::y.!'i/: V^\; "i"^^ !— '

: ^^$1. -$W ^ - - j
• •.[.:•:•;•:>•?-•••. •::-;::-.::..

;- :•.;:.-.. ::•.-:
: ^•~:X:*W?: -^

IC5)":

0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.3
0.1
0.0
0.0
0.3
0.0
0.2
0.2
0.5
0.4
1.3
0.8
4.0
1.3
7.2
1.9
5.9
1.9
2.9
1.3
1.6
0.7
0.7
0.5
•34

c^it;
1.00

;:'3'4
132
607

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

_ 6

I *

n-Alkane Distribution

;•-:-CM -i',cit-;i: PM -n. r. ci-v cai c:: c;3 C24 cjs CK C:T C:B en CM csi cia ess CM ess cir: CST CM
n-Alkanes. C6- C3&

WR011A
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Distribution

Sample No.
Sample Location

ISKwSsiSiSSftSS îSS-^S

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
=hytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
sentacosane
Hexacosane
Heptacosane
Octacosane
Nonacosana
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatnacontane
Heptatriacontane
Octatriacontane
':••:;. •• i '• TOTAL.: ''i •: 1i!

:: : CijT/Pristane,. -;:.

•ff^B
• . '.'^"'•iagg!'!? :-.'. i •

:''. ^RE -̂MJCiwr ;:;

: .RcS7(RES*'UCtW •

Table 1.1
of n-Alkanes and TPH

B01 19-031 2
WR021ADUP

HisGhiwSiî cSiirtSfiafiiiSnS/

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21 '
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

."•.'" :;;•:;;•.: :-:;:::.'.:'::-:.;::.::-:-:H:-S:-T

::.::..; . :.:.:;: ::::•..•:.::•.•:•..•.•:";; VxiM/
-.. -. . . :::•:•:• :•:. ...-•:. :::-..-. ..-..̂

?•<". ..:';:.;: ;V :H:!|: î l̂ i
••••;• ::-;:::

:;'; ;;' '••'. '•' '..Z-v>-\%&

•:-. .• ••.:. :•;: ;:.: ••:....;?.• :•;.;•; ;•??.
•.•:;: :••.; ..:-.:. jiii^i^ixr-r^c

i$$
0.0
0.1
0.0
0.0
0.0
0.0
.0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.1
0.3
0.2
1.1
0.3
4.0
0.2
0.7
0.1
0.2
0.1
0.1
0.1
0.0
0.1

•:;':!B

a>i;-j
&'•' •'" ••"*t ".:

5&5

3S8"

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

on
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fn

g/
K

j

on
ce

nl
ra

t
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n-Alkane Distribution

w

-,.•.!•
~ n-AlkBn;s" CB - C3B~

•L«_»_
BOO CSt C3JC1J 0* C» C35 U7 CM

WR021ADUP
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Distribution

Sample No.
Sample Location

Table 1.1
of n-Alkanes and TPH

B01 19-0311
WR021A

.': :.: ; : !.rKAH(BneS-: : • :-'': : : : • " ̂ Clfe • •":?QQrice îi6n^qi'K3) : i

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
3ristane
Octadecane
3hytane
\lonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
'entacosane
-lexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
-lexatriacontane
Heptatriacontane
Octatriacontane

. . .-.C:l:/VPrisiane .: :
• •.vClb/Pnytane;:::

.P.rista:rie/PJi.s*Sifr;

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.1
0.2
0.1
0.7
0.2
2.2
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.0
0.1

• • - • • • • -• •' "-.•'•• •• "••. ' • .• •••33

;:;;;•: :;|;ii \^£ % \:gm .̂l?;-!;

' : "}. i-cpfcii 'J':: .;"N ;;v: t'<&i :r -SyW* is&rl

••• ^REslgiGM!̂  "m ̂ im B ;IE IBS
RES/ff?ES*UCMV:'":'" " •'• : ••••••;••••••••••••••:•••• ••.•.••.•::^'E3S5

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

If CZv C31 CJI C33 C34 C25 CM C27 CJ! CJ9 C30 C3I CS1 Cw C>1 C35 CS^ C37 CM
n-Alk«n«. C8-C36

WR021A

C:\QPC\OIL\OGDEN\OGSHCS04.WB2



Distribution

Sample No.
Sample Location

•'••:;--:'-::.ri*AtlianBS::. :;;-:':

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
^lonadecane
;icosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
'\lonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

N5|p!g£:;.:;:
^••V-^j.^f;'.;

: .-. ..:: .Qpj... ... .•

.::-... .:.::::R'ES -:;••;. •;V:'
: ::-RES:*'UCM.. :" :
;RES/(RES+:uCM)' .:.

Table 1.1
of n-Alkanes and TPH

B01 19-031 9
WR025A

•':-Cri-::: .y-tyonoQHU^faoriijm':

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C2B
C27
C28
C29
C30
C31
C32
C33
C34
C35
CSS
C37
CSS

i. , I;',. - " I - ; <;< •: t*
': : •. i'-;- : : :.' . • • i:--. • w
; .' '."'.'. . ': '• ' ':• ":':'• : M)

. :.- :••:''•• ' • ' ' • ' ; ;••. -. ;•;

•.; ; : ": / :: ••*•'•: '•- -.•::•. :••••• ;;
.':. : ..:..•'.• :••::•:•:: : -v-i'v^^z

•am?\
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.2
0.2
0.7
0.3
4.8
0.4
5.4
0.2
1.2
0.2
0.3
0.2
0.2
0.2
0.1
0.1

r> : :':•: •'•'• :

;:$-0b:

:':'EJ,9it'.

o'U#S.
::-::A27\
I.D353:

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

I
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i i -

n-Alkane Distribution

t

I
I
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Distribution

Sample No.
Sample Location

:': ;'.: V :': Tl'̂ Aikattesiw :'X:.: :'

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Monadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
=entacosane
Hexacosane
Heptacosane
Octacosane
Monacosane
Triacontane
rlentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

• -:: VUI"." .:•' . .

•• • 'RES' •• '•• '
' "RES+iibM;'-: :i.
.RESMRES^UICM)

Table 1.1
of n-AIkanes and TPH

B01 19-031 4
WR022A

;-:-
 ;:-Cfr: :': :;':: ::::S6l5CSrBrBtioji iSftjlfl1

C8
C9

C10
C11
C12
C13'
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C3S
C37
C38

..,.,. .... ,..,, ..,,.,., .,,,

wm^m'$$
... .'.: '.. •' :::.;:.: •:. ::.:::::'•
:.......-......... ...... ...... ... ...-i

. • : • : • • . : • : : • • : : : : • • '::...• .•:•.::••:.. :

• • ; : : :!;;•:;;;•::;: i-:2-:;.
;;:::ri:'i::

... ...... :.: . : •..::.•:..:.: .-:0.rj

EgJ:'i?

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.2
0.1
0.5
0.2
1.5
0.4
3.9
0.2
0.9
0.2
0.3
0.1
0.2
02
0.1
0.1

j-sii

tsa
'•TO-

sfir-
259

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-AIkane Distribution

i

-3 7

,̂E

I , ...
'i ~

|

j ™ K,J l̂l̂ ilSRlSfraffiB! m

n-AIkams. C6 - C3S

WR022A
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Distribution

Sample No.
Sample Location

v'-Vv:ri'-iAikarieS:--':--'--:

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
aristane
Octadecane
Phytane
Monadecane
-loosane
Heneicosane
Docosane
Tricosane
Tetracosane
3entacosane
Hexacosane-
Heptacosane
Octacosane
^Jonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:;.Vx: '••: : ;:T:OT AL::-':::o>:: ?•:::•'

.;.-Pristane;P:hy!tane:.-:

:li-;M-;|J[:>r:;! ĵ
-. 'RES:*:L)CM:-:.-::.

vRESWES.-f-UCM)'.

Table 1.1
of n-Alkanes and TPH

B01 19-0315
WR022DUP

••;:.':Oh:- -: •:'::Gaficej!rtra86'ri"(*rtg'fl

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

• : ! . : . -::: : : :::;::.x:::;:;o; •:.:;:;::;:;:::;:::;:;:;:;:>;.;:;.;;;>:;>:

: 'i • • • . : •• •:--:::-.;T::-;:-;;.V:;::::;:.-|M
. .,, ;: . : .̂:VV:::::::: ]^ff

• ' :•'.• '•': :: I. :n.:\- •'?.:.• ::-:'-:'?

• • • . - . : . . • I-'::.-!': • :':;.: :!.': •:.:':••
. . ;..:. ... ........ ::..:;:.;.ffa

0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.3
0.1
0.6
0.2
2.1
0.5
7.0
0.3
1.5
0.2
0.3
0.1
0.2
0.3
0.1
0.1
:'-15:

£!:•..'

>&"l

;o&
:?.?:

il'B-
35f>

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

7

|"

| *
E ,

s§ ,

n-Alkane Distribution

.

'
_ - -

1

ra_iJl

rv~Aik«nM. C8 - C38 '

i

83 H8 «** R8 _ am E f̂t IHI ,tm
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Distribution

Sample No.
Sample Location

n-Alkanas

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
^entacosane
Hexacosane
Heptacosane
Octacosane
'•Jonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
3entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

Table .1.1
of n-Alkanes and TPH

' B01 19-031 7
WR24A

Cn Concentration (ma/Ktj'l

C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.2
0.0
0.4
0.1
0.8
0.3
0.2
0.2
o.e
0.4
0.9
0.7
2.9
1.4
9.1
2.1

22.9
1.5
9.5
0.9
2.1
0.6
1.1
1.4
0.5
0.6

•.;•••.'". -.TOTAL-.-. •••".•:: • :: .-• • :. •••••f- •.:••:•;•••:• :-o':r:-;«i;

•• • eTSPhytane-.'̂  •
..:Pfistane)'Phyiane :;

.. : • ...i.GPI.;: ..•••• ::.•

'• ;:.: :-7:.;i:::-";r ^11
.::. : ••'• ;-....:. . •:• ••:• •. •:.• ..;••.

%$

030

1181

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

!! is,-

i! i

n-Alkane Distribution

02 ̂ R3 ess
.

n-Alkanes.CB-C3fl

WR24A

C:\QPC\OIL\OGDEN\OGSHCS05.WB2



Distribution

Sample No.
Sample Location

.. ••••••••:-jvAStqna'S-:-.-:-: •

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3hytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
5entacosane
-lexacosane
Heptacosane
Octacosane
^Jonacosane
triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetra triacontane
Penta triacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
:.V V-;:'.;.'.:-TOTALl"':;l - :;:-' j i i|

:•: :;'C1:7VP'r!starie' :.:"
l'-\ -iicliS/Rriytane: '':;.:

lIlBlfjl

:::;;̂ i>.:H :̂-i;.;i

Table 1.1
of n-Alkanes and TPH

' B01 19-0322
WR28A

: :Cn-::'--''---.CbficSrrtralibn:^mg

C8
C9
C10
C11
C12
C13'

C14
C15
C16
C17'
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34

'C35
C36
C37
C38

':':"! I-/: '&".,\'y2 '. fi, 'fi :•¥:::; :.:; i: :'.! s1

':•':'. ':•? >-J. -I!::1 •'?'':! !': : '.'. : ?:; ?.': :;:.:': * ;??:••
:'. '.. ::'::'.::::: :::/: •':'.'. :":::•:':•>•-:': '••:':::::'::

;. !; ;;•!.;:;•-• ';;;;;!'; ;:;;:;|;;-;.;;j::Ji|OI

M. ^^m Illlll

fl<gy;:;.:

0.0
0.0
0.0
0.0
0.0
0.0

•0.0
0.1
0.1
0.2
0.1
0.3
0.1
0.1
0.1
0.2
0.1
0.3
0.3
1.1
0.5
2.8
0.6
6.0
0.5
2.4
0.4
0.9
0.3
0.6
0.3
0.4
0.3

i'i-lS

ZS5:

iils'sl

11

i!968:

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

6 i " '
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Distribution

Sample No.
Sample Location

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
3ristane
Octadecane
'hytane
Nonadecane
Eicosane
Heneicosane
3ocosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane
Monacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
=entatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

: ::hci&YPJTytafie-::: = :

:.;'Pristane/P.hyfane .':

: : ;
 :: : ;::RES-. :.::.;:: '.•

•.REStfRES+.UCM). .-

Table 1.1
of n-Alkanes and TPH

B01 19-0322
WR28A MS

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

,

•:•: : . ; :.-: v: : :.v: ^;i^-;^
• ; • : • . ' : • • • -;;-:- .:>'; ; -;:.;:-

:-;.;.
•: :.: . : . : : : .: : . :•:...-.,;: ..

! • : : : ! • • : • : • • • • ; ; ^^:^:Wi
n ;.;;•!;: =; :L :|i::e :̂.y

••:••-.'. :•:•:

0.0
0.0
0.1
0.0
0.4
0.0
0.0
0.1
0.1
0.3
0.1
0.1
0.2
02
0.1
0.4
0.3
0.5
0.4
1.5
0.8
5.3
1.3

15.1

0.9
3.7
0.5
1.1
0.4
0.8
0.5
0.5
0.4

•Q'58'

î .

0256'

Wl = Weathering Index
CP1 = Carbon Preference Index
RES = All Resolved Hydrocarbons .
UCM = Unresolved Complex Mixture

«;
i
5 Kv 6

,

o

n-Alkane Distribution

'

§
almM^EB™™

n-AIkanes. C8 - C38

WR28A MS
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Distribution

Sample No.
Sample Location

Table 1.1
of n-Alkanes and TPH

B01 19-0322
WR28A MSD

S^^^ îf̂ e f̂ĵ .KSKSS?:*!?®SiBSas î8^^TOSt̂ S'5S:

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Pristane
Octadecane
3hytane
Nonadecane
Eicosane
rleneicosane
Docosane
Trieosane
Tetracosane
Pentacosane
rlexacosane
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane

^1£^£&

C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
PRI
C18
PHY
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38

: • . • : , . • . . • • : . . : : : ' : : : : . : : : •

: : . . • : . • . : . : : . : •••:•:: : . : : : : • :

0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.1
0.1
0.2
0.1
0.1
0.1
0.2
0.1
0.3
0.2
0.5
0.4
1.3
0.8
3.7
1.0
8.4
0.8
2.9
0.6
1.0
0.5
0.7
0.4
0.5
0.3

:;'Q;03

' "•"••'• ''RES • :-' : : '• '-: ' - • ' : ' : •:".:': •••:- -•' • -• '••':-''25

••'i'.RfeS.H-UCW!1'' "." -: . : '..:". . '-::' '.'.'•': :':.<.. ::••:•: :: '.•'.•:•':•. '• '.':'.$3$3

Wl = Weathering Index
CPI = Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

n-Aik»nes.Ce-C38

WR28A MSD

C:\QPC\OIL\OGDEN\OGSHCS06.WB2
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1 ,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(g.h,i)pervlene

Blank
WBLK0309

LM1434
WATER BLANK

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

. U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0070
WR012A
LM1435
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

. U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 •
1.00
1.00
1.00
1.00
1.00
1.00
1.00

.1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0096
WR018A
LM1436
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U

, U
' U
U
U
U
U
U
U
U
U
U
U.
U
U
U
U
U
U
U
U
U
U
U
U

0119-0097
WROISADup

LM1437

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 •
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Water
1.0

100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1..00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0184
SC2A

LM1438
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL

C:\QPC\OIL\OGDEN\OGPAHW01 .WB2
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene •
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(g.h,i)pervlene

0119-0200
33SS1A
LM1439
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

• u

MDL

1.00
' 1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0287
WR011A
LM1440
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u

0119-0288
WR011ADuP

LM1441

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Water
1.0

100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0057
WR010A
LM1442
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0228
RD3A

LM1443
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA# R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1 ,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(q,h i)pervlene

0119-0241
FBA

LM1444
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u •
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0328
FBA

LM1445
Water

1.0
100.00
ug/L

• Cone.

U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0124
WR024A
LM1446
Water

1.0
100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

01 19-01 24 MS
WR024A
LM1447

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 •
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
i.oo

Water
1.0

100.00
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

011 9-01 24MSD
WR024A
LM1448
Water

1.0
100.00

ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U .
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
Ogclen Wn(c.rs



TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(q.h,i)perylene

WBLK031 52000
LAB BLANK

LM1459
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

A01 19-326
21SPSA
LM14SO
Water

1.0
100
ug/L

Cone.

248.00
204.00
122.00
29.80

4.54
27.30
14.00
3.50
0.77 J
2.58
1.39
0.55 J
U

42.50
9.35

13.20
1.84
0.31 J
3.71
6.24
1.75
0.23 J
0.26 J
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

A01 19-0330
FBA

LM1461
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0137
WR026A
LM1462
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0162
BC3A

LM1463
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

• u
U
u
u
u

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA#R1A00119: Ogden Railyard

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Moisture
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1 ,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(a.h.i)perylene

0119-0162
BC3A MS
LM1464
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.19 J
U
0.41 J
0.99 J
0.83 J
0.15 J

45.90
0.86 J
0.17 J
0.22 J
0.59 J
0.57 J
U
U
U
U
0.51 J
U
U
0.15 J

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0119-0162
BC3A MSD

LM1465
Water

1.0
100
ug/L

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

39.90
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .00 • .
1.00
1.00

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
Ojiilrii Wait-rs
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

'Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene

"Benzo(a)pyrene
Perylene
lndeno(1 ,2,3-cd)pyre
Dibenzo(a.h)anthrace
Benzo(a.h.i)pervlene

SBLK031300
Sand Blank

LM1466
SAND BLANK

1.0
100.00
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B01 19-0270
FBA

LM1467
SOIL
1.0

100.00
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03 •
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B011 9-0252
SCIA

LM1468
SOIL
1.0

58.90
mg/Kg

Cone.

0.03 J
0.1 J
0.5
0.4
0.2 J

U
0.1 J
0.2 J
0.2 J

U
0.08 J
0.2 J
0.2 J
0.1 J

U
0.3
0.3 J
0.3
0.1 J
0.2 J
0.2 J
0.3 J
0.1 J
0.2 J
0.3 J

0.06 J
0.04 J
0.1 J

0.06 J
U
0.04 J
U
0.08 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3-
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

' 0.3

B01 19-0285
RD3ADUP
LM1469

SOIL
1.0

26.90
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.1 J

0.08 J
0.07 J
0.08 J
0.08 J
0.09 J
0.08 J
0.08 J
0.07 J
U
U
U
U
U
U
U
U

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

B01 19-0265
RD3A

LM1470
SOIL
1.0

26.70
mg/Kg

Cone.

U
U
U
0.09 J
U
U
U
U
U
U
U
U
U
U
U
U
0.1 J

0.09 J
0.08 J
0.09 J
0.1 J
0.1 J

0.09 J
0.1 J
0.2 J

U
U
U
U
U
U
U
U

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL



TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene •
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1 ,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(a,h.i)Derylene

B01 19-0249
BC3A

LM1471
SOIL
1.0

78.60
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.1 J

0.03 J
0.1 J

0.07 J
0.07 J
0.2 J
0.2 J
0.2 J
0.2 J
0.1 J

0.09 J
0.1 J

0.08 J
0.08 J
0.08 J
0.09 J
0.02 J
0.05 J
U
0.06 J

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
.0.2
0.2
0.2
0.2
0.2

B01 19-0259
33SS2A
LM1472

SOIL
1.0

68.40
mg/Kg

Cone.

0.06 J
0.1 J
0.6
0.5
0.3
0.3
0.5
0.4

0.03 J
0.2 J
0.3
0.3
0.2 J
3.1
0.8
2.3
1.3
0.7
5.4
5.2
4.1
2.9
3.7
3.1
1.4
2.6
2.6
1.8
2.8
O.S
1.3
0.6
1.4

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

B01 19-0273
. AOI102A

LM1473
SOIL
1.0

71.20
mg/Kg

Cone.

U
0.05 J
0.1 J
0.1 J

0.08 J
U
U
U
U
U
0.04 J
0.06 J
0.05 J
0.04 J
0.09 J
0.1 J
0.2 J
0.1 J

0.07 J
0.09 J
0.1 J
0.2

0.09 J
0.1 J
0.1 J

0.07 J
0.04 J
0.08 J
0.04 J
"u
0.04 J
U
0.1 J

B01 19-0334
FBA

LM1480
SOIL
1.0

99.50
mg/Kg

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2 '
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

'0.2

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B011 9-0334
FBA MS
LM1481

SOIL
1.0

99.60
mg/Kg

Cone.

U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
1.4

u
u
u
u
u
u
u
u
u
u
u
u
u

• MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

• 0.03
0.03

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
Ojylt-ji SoiJ.v
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lna'eno(1 ,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(q.h.i)pervlene

B01 19-0334
FBA MSD
LM1482

SOIL
1.0

99.60
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
1.1

U
U
U
U
U
U
U
U
U
U
U
u •
U

MDL

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

B01 19-0384
21SPSA
LM1483

SOIL
1.0

74.00
mg/Kg

• Cone.

1.1
2.1

3
1.8
0.4
1.3

1
0.3

0.07
0.3
0.2

0.05
U
4.4
1.2
1.8
0.3

0.06
0.8
1.4
0.3

0.07
0.07
0.03 J
0.01 J
0.02 J
0.03 J
0.04 J
0.04 J
0.01 J
0.02 J

0.008 J
0.04 J

MDL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05 .
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

B01 19-0300
WR09A
LM1484

SOIL
1.0

28.40
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

B01 19-0305
WR012A
LM1485

SOIL
1.0

44.20
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.05 J
0.04 J
0.04 J
0.04 J
U
U
U
U
U
U
U
U
U
U
U
U
U

MDL

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

B01 19-0309
WR019A
LM1486

SOIL
1.0

40.60
mg/Kg

Cone.

U
U
U
U
U
u
0.09 J
0.1 J

U
U
U
U
U
0.1 J
u
0.2 J
0.2 J
0.1 J
0.1 J
0.1 J

0.09 J
0.1 J

0.09 J
0.09 J
0.08 J
0.04 J
0.05 J
0.05 J
0.05 J
U
U
U
0.05 J

MDL

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
O/

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
()j;t l iMi Soils
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fiuorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzofq.h.iloervlene

B01 19-0336 .
AOI4A

LM14B7
SOIL
1.0

7.80
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U.
U
U
U
U
U
U
U
U
U
U
U

MDL

2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1

B0 11 9-0307
WR014A
LM1488

SOIL
1.0

64.90
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.03 J
0.04 J
0.03 J
0.03 J
0.04 J
0.04 J
U
U
0.03 J

. U
U
U
U
U
U
U
U

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0302
WR011A
LM1489

SOIL
1.0

53.20
mg/Kg

Cone.

U
U
U
U
U
U
0.04 J
0.1 J

U
U
U
U
U
0.03 J
0.04 J
U
0.1 J

0.08 J
0.06 J
0.05 J
0.06 J
0.07 J
0.06 J
0.07 J
0.08 J
U
U
0.03 J
U
U
U
U
U

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

.'0.3
0.3

B01 19-031 2
WR021ADUP

LM1493
SOIL
1.0

53.90
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.04 J
U
U

0.03 J
0.03 J
U
U
U
U
U
U '
U
U
U
U
U
U
U

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0311
WR021A
LM1494

SOIL
1.0

69.80
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0.04 J
U
U
U
0.02 J
U
U
U
U
U
U
U
U

• u
U
u
u
u

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
OndtMi Soils
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA#R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No.
Sample Location
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F .
Dibenzothiophene
C1D
C2D
C3D
Phenanthrene
Anthracene
C1P/A
C2P/A
C3P/A
Fluoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1,2,3-cd)pyre
Dibenzo(a,h)anthrace
Benzo(a.h,i)perviene

B01 19-031 9
WR025A
LM1495

SOIL
1.0

64.90
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.03 J
U
0.08 J
0.03 J-
0.04 J
0.04 J
0.05 J
0.03 J
0.04 J
0.03 J
0.03 J
0.03 J
U
0.03 J
U
U
U
U
U
U

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

. 0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-031 4
WR022A
LM1496

SOIL
1.0

72.60
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.03 J
U
0.05 J
0.03 J
0.03 J
0.05 J
0.04 J
0.03 J
0.02 J
0.03 J
0.02 J
U
U
U
U
U
U
U
U
U

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

B01 19-03 15
WR022DUP

LM1497
SOIL
1.0

62.10
mg/Kg

Cone.

U
U
U
U
U
U
U
U
U
U
U
U
U
0.03 J
U
0.05 J
0.03 J
0.03 J
0.03 J
0.03 J
U
U
0.03 J
U
U
U
U
U
U
U
U
U
U

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
•0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

' 0.3

B01 19-031 7
WR24A
LM1498

SOIL
1.0

29.40
mg/Kg

Cone.

U
U

0.09 J
0.06 J
U
U
U
U
U
U
U
U
U
0.1 J
U
0.3 J
0.2 J
0.2 J
0.1 J
0.1 J
0.1 J

0.09 J
0.1 J

0.09 J
0.09 J
U

0.06 J
0.06 J
U
U
U
U

0.06 J

MDL

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

. 0.6
0.6
0.6
0.6
0.6
0.6

B01 19-0322
WR28A
LM1499

SOIL
1.0

48.20
mg/Kg

Cone.

U
U
U
0.04 J
U
U
U
U
U
U
U
U
U
0.08 J
U
0.1 J

0.07 J
0.08 J
0.1 J
0.1 J

0.07 J
0.06 J
0.07 J
0.07 J
0.06 J
0.04 J
0.05 J
0.04 J
0.04 J
U
U
U
0.04 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

. 0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and below the MDL
O«rli:ii Soils

C.\QPCVDIL\OGDEN\OGPAHS05.WB2



TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA# R1A00119: Ogden Rally a rd
Results are Based on Dry Weight

Sample No.
Sample Location -
GC/MS File Name
Matrix
Dilution Factor
% Solid
Units

Compound Name

Naphthalene
C1N
C2N
C3N
C4N
Fluorene
C1F
C2F
C3F
Dibenzothiophene
C1D
C2D
C3D
Phenanthrens
Anthracene
C1P/A
C2P/A
C3P/A
Fiuoranthrene
Pyrene
C1F/P
C2F/P
Chrysene
C1C
C2C
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
lndeno(1 .2.3-cd)pyre
Dibenzo(a.h)anthrace
Benzo(a.h.i)Dervlene

B011 9-0322
WR28A MS

LM1500
SOIL
1.0

48.20
mg/Kg

Cone.

U
U
0.04 J
0.06 J
U
U
U
U
U
U
U
U
U
0.07 J
U
0.2 J
0.1 J
0.1 J
0.1 J
3.5
0.1 J

0.09 J
0.09 J
0.08 J
0.08 J
0.05 J
0.04 J
0.05 J
0.04 J
U
U
U
0.04 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

B01 19-0322
WR2BA MSD

LM1501
SOIL
1.0

48.20
mg/Kg

Cone.

U
U
U
0.04 J
U
U
U
U
0.1 J

U
U
U
U
0.1 J

0.03 J
0.2 J
0.1 J
0.1 J
0.1 J

3
0.09 J
0.09 J
0.1 J

0.09 J
0.08 J
0.07 J
0.07 J
0.07 J
0.06 J
U

0.04 J
U
0.05 J

MDL

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Note: All concentrations for substituted PAHs are estimated.
J • Concentrations are estimated and below the MDL
0"<l<-ii Soils
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Table 2.
Distribution of PAH

Sample No.
Sample Location

:•••::-!:-> :": • :-£• • : :•:': :::"::-:-::;!! :":": :•!•:••':-:•: : ':•'. :••'•'. :•: : :•:•.-. :•-•:•: :': :••':•:•••
. ... .. ..: . . . .. .• . . . . ._. ._... ...... .... . ... „-. . ....... ... ;;;;•;; ; ; ; ; ;.;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trim ethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trim ethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trim ethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

1

Homologues

Blank
WBLK0309

U
U
U
U
U

U
U
U
U

U
U
U
U

U
U
U

U
U

U
U
U

•SHB?

0

0

0

0

0

0

0

0

&iB!iHJ

. 1

i n a

I E nR
1 c

g

• 2

! 8

i 5 02
I

1

Distribution of PAH Homologues

i — . — _

MPTH C1N C3N FLUR C1F C3F COD C2D PHEN. C1P/A C3P/A COP/F C2P/F COC C2C

PAH Homoiogues

C:\QPC\OIL\OGDEN\OGPAHW01 .WB2



Distribution

Sample No.
Sample Location

I.-,-:.-.-.:.-:. ••Jriffrh-oiogue : -: : ;:. ;:;.:

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

::;::GRAND TOTAL .;. '••

Table 2.1
of PAH Homologues

0119-0070
WR012A

vCflPAH.-T' :C0ricentra56ri .{tra

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

:;::.:.::;;i::nt.;:u;:y^^ :̂.rir;r:;f:;

lib)- ••.

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0

i|

CO*
?
c
o
76

. £ °4

£
<3

u
(

Distribution of PAH Homologues

L _ _ . . . _

rfPTH C1H C3N FLUR GIF C3F COD C2D PHEN. C1P/A C5P/A CDP/F C2PF COC C2C

PAH Homologues
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Distribution

Sample No.
Sample Location

i :> i <• -H omo'iojufe •*•. ••;.••! : ;;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
;;• •;:.:!;:i;;;:::;. .:'.'.' "::'::t:i"!:'
:.."• GRAND TOTAL ••:•••

Table 2.1
of PAH Homologues

0119-0096
WR018A

hCflP&il :'- •.GoriceiitriaiSofiilu

CON
C1N"
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

|-|; j;'^:i M;:1:';-̂ ^^ :̂'̂  :?\l
• • •"• : ' ••" :••:..:•:•:••••.•••.:•• >">•• •••••••

o/13;s:

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0

;•!?•""
•y.-;-'6

i .i i
1

i 1
| 00

"ra

: £ °"1
1 0o

' '

Distribution of PAH Homologues

JPTH C1N CW FLUR C1F C3F ODD C2D PHEN. C1P/A C3P/A COP/F C2P/F COC C2C

PAH Homologues

C:\QPC\OIL\OGDEN\OGPAHW01.WB2



Distribution

Sample No.
Sample Location

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

..:..-;: •/: .:vi ;.':i: ,:•• :;/.:;

. •.•GRA-NJjvTO.T-AL •.:..:

Table 2.1
of PAH Homologues

0119-0097
. WROIBADup

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

•'x- :l. î;::-?;:̂ ::;;;;:̂ !:;;::1-::̂ -;.?:̂ ;.

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0

:':•. ::'

vO

±̂:
"5)
c

75

0

Distribution of PAH Homologues

•JPTH C1N C3N FLUR C1F C3F COD C2D PHEN. C1P/A C3P/A CDP/F C2P/F COC C2C

PAH Homologues
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Distribution

Sample No.
Sample Location

•:•::•'•::•'•:• Horn cfoque:™:'.:

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

' TOTAL

- : GRAND :WTAL: ::

Table 2.1
of PAH Homologues

0119-0184
SC2A

:j- • CnPAH'; : ; : Conceniraiten

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP IF
C1P/F
C2P/F

COC
C1C
C2C

•;: ::••• :.v-:;Y;;-:;\*:.-;:Y:;-.:'-:.x'.;.'J'.'
:.-:.;;:::::;::M.:.';.:i;;::;.:-::;,:::::ii;:::.::;:;;:.;.::'

ftiplp

U
U
U
U
u
0

u
u
u
u
0

u
u
u
u
0

0
u
u
u
0

0
u
u
0

u
u
u
0

......... ; ...

I :-:;-:::0'

Distribution of PAH Homologues
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NPTH C!N CJN FlUR C1F COD C2D PHEN. C1P/A

PAH Homologues
C3P/A COP/F C2P/F
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Distribution

Sample No.
Sample Location

::'::::.• '.::::- ::'.:'::.::::M!.!"-T'-'<:-';-"
:! ::;: "'H&rrroiogue'-' •'"•;<:;:•

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothlophenes
Dibenzothiophene
.Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

Table 2.1
of PAH Homologues

0119-0200
33SS1A

: •••• "" "•:•

CfiRJSH ••>.::

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

''"'•••••'•••if..:':'!::.':.

U
U
U
U
U

U
U
U
U

U
U
U
U

U
U
U

U
U

U
U
U

.:.:• :...:•: .::•-. . • : ; - :

rtinrvfua/tLfc :

0

0

0

0

0

0

0

0
.:::•::. ::;.:: ;:••• :':::'::
.-..: ";•• : .-'-. •••:•:•..-.:• : .
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Distribution of PAH Homologues

— - -

MPTH CIN C3N FLUR CIF C3F COD CID PHEN. C1P/A CJP/A COP/F C3P/F COC C2C

PAH Homologues
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Distribution

Sample No.
Sample Location

•'/Iv^llrtotn^baue^i^i:'1

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dlbenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

.: -GRAND TOTAL- :

Table 2.1
of PAH Homologues

0119-0287
WR011A

FteftF?A&;;v' 'CbT)iiefitra§an:i(LK

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

:::i|;;̂ 4= |̂;̂ î̂ ||=

U
U
u
u
u
0

u
u
u
u
0

u
u
u
u
0

0
u
u
u
0

0
u
u
0

u
u
u
0

&
i

i
1

1 "5

i £
i c
1 D

• E

: v °-4

1 y

1 5

!

Distribution oi PAH Homologues

JPTH C1N C3N FLUR CIF CJF COD C2D PHEN. C1P/A C3WA COP/F C2P/F COC C3C

PAH Homologues
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Distribution

Sample No.
Sample Location

'' : !• '!:''-:;:Hff mblogufc • •!'; ':>•'• :::'

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
3henanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

: -GRAND TOTAL' . :: ;

Table 2.1
of PAH Homologues

0119-0288
WROHADuP

-.clif̂ i'-'-- ' -I'-ConcentraSan t̂.

CON
C1N • '
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

'•&f.^'S«2^^^:

ra/L;);':-

U
U
U
U
U
0

U
U
U
U

. 0

U
U
U
U
0

0
U
U
U
0

0
u
u
0

u
u
u
0

m$

1

0.8

Distribution of PAH Homologues
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Distribution

Sample No.
Sample Location

.•: : *- 'Ho-rriblbgti'e:-- :-.'-.
;\-

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes .
Chrysene
Methyls
Dimethyls

TOTAL
....-.""• : • . . . - . • : v "

iV! GRAND TOTALS ': :

Table 2.1
of PAH Homologues

0119-0057
WR010A

;r SrjpAR ;-.-.• :O6ncenttaS6h': '{tra

CON
C1N
C2N
C3N
C4N '

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

;... : : :. : : •'•• •,.;..;;; '.,.::;;::;;.;;i:;;.r';;;'':.;:
• : : • . . : : • • : •:•':;•.•••:.:• :;.': •.:•:•;;•:•:;•,::;.;:••::;

LV:

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0

::.:,,:.:

:::(J
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"5>
c
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ra
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Distribution of PAH Homologues

^PTH C1N C3N FLUR ClF C3F COO C2D PHEN. C1P/A C3P/A COPff C2P/F COC C2C

PAH Homologues
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Distribution

Sample No.
Sample Location

;::-v;--'.Henn'63b'aue::::::'-:v

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

.• .GRANDVFOTAt.:"-

Table 2
of PAH

••v&nfcAKi

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

OTS

.1

Homologues

0119-0228
RD3A

•i:i:.:CariceriiraSon::TSd/C)-

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0
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Distribution of PAH Homologues
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PAH Homologues
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Distribution

Sample No.
Sample Location

<::ji:;>;;;'i;:-.j;;::;:;;?;::;j-;j.?:;;;\j:
::••:..: . fjO-mOlOQuC •.. .:

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

..TOTAL
'. '..''..'...'.: " ' ! ' ! ' • : •"•••'•• '. . •.' .

'••'•• GRAtiD •tfOTAL! '

Table 2
of PAH

:p ;̂-;S
onr̂ -Mn .

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

••':•.•'•':•' ": ::

1
Homologues

0119-0241
FBA

:.;;|; ii^ii^:^:^ •;:x;:;::.
• • •wOnCcj-jtrBUDn-'Vupft*) • . •

U
U
U
U
U

0

U
U
U
U

0

U
U
U
U

0

0
U
U
U

0

0
U
U

0

U
U
U

0
.: : :, . .: : . :>.: v|: •.:.: . : : :•:'. :: .: : '. :;. . . | -. .^ . : : : : : ..
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Distribution

Sample No.
Sample Location

;•; '.; :v S.ilor&iioaueV-;-.; : .••.'• :; :•

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
:
: -

: ; ; . ; ' • • . : : . : : • ; : ; ; . ; . • ; : : • •
!'.: •: :GRAND:.TOtAL ••••••• :

Table 2.1
of PAH Homologues

0119-0328
FBA

:;.;£rf RAM v< • \ ;CDficefilia.ion.:a

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A.

COP/F
C1P/F
C2P/F

COC
C1C
C2C

•':^:::.T:::-;;-;Vn:-V;::!;
:V:.i:::;: '-.I':

. • ••:.•.:••...,:.:,,.-. ... .:. ..::;:•

m&&

u
u
u
u
u
0

u
u
u
u
0

u
u
u
u
0
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u
u
u
0

0
u
u
0
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u
0
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Distribution

Sample No.
Sample Location

:̂ :<H^Bflfn6loqMi;r :!'"':''

Naphthalenes
Naphthalene
Methyls
Dimethyls'
Trimethyis
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyis

TOTAL
Dibenzothlophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyis

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyis

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

'•;'G^Ni>TOTAli'::-'.

Table 2.1
of PAH Homologues

0119-0124
WR024A

•vCiJBWi?: •••• •CoricenftaSari :-f

CON.
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

. • . • . . . ; - . • • . : • ".. :.•••••.• •:•.•.:•••::.-.• •• .

:^:;£m^M;Xm

ug/DV"

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0
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Distribution

Sample No.
Sample Location

.- '--v- .- Hottiologue -.: ••••••••••.

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

llSN
;31illi;

Table 2.1
of PAH Homoiogues

01 19-01 24 MS
WR024A

"t3HF!AH-:v: -'Coricehfrafiarriijg/l.

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

W^M;SiJM^im^&

&:••

u
u
u
u
u
0

u
u
u
u
0

u
u
u
u
0

0
u
u
u
0

0
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u
0

u
u
u
0
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Table 2.1
Distribution of PAH Homologues

Sample No. 011 9-01 24MSD
Sample Location WR024A

.• •:•: ;:HQmttogas;'::-:.:y-.-: icnWS^ -̂Cb'ncehfc îoftiî rai'ij:!:

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

•:••: GRAN D TOTAL;. ;-

CON
C1N"
C2N
C3N
C4N'

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

U
U
U
U
U
0

U
U
U
U
0

U
U
U

. U
0

0
U
U
U
0

0
U
U
0

U
U
U
0

;::--..:.Yv.:.:-::\y.:0;-;.; •s\>%.\
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Table 2.1
Distribution of PAH Homologues

Sample No. WBLK03 152000
Sample Location . LAB BLANK

ISIIIiiHf
Naphthalenes
Naphthalene
'Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fiuorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

•'•'GRANDTOTfti!:!;

ii»illlln

CON •
C1N

. C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

•.. .. •.. .:.. ..•: V •.: ::

c
;iH

U
U
U
U
U

U
U
U
U

U
U
U
U

U
U
U

U
U

U
U
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Distribution

Sample No.
Sample Location

:;-:-::'J"Ham)Siogue:-;'.-:- ;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyis

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzotniophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

-•-SftANd'TbtAL"::-:

Table 2.1
of PAH Homologues

A01 19-326
21SPSA

•'-CriPAH: "• :'GoTtceri1rai(Qh-;(

CON
•C1N'
C2N
C3N
C4N

£

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

': :: ".: :•.!. ::::' ':'.:.:: '.' '.. ."•; : '; ," • ' .• •': .

'.'.'. .:;-:-' :-'!- .: :;"•:•'.. :'•::•. !•••'::;.:•?•'•'••'.•':'•

\ianm

248
204
122

29.8
4.54

308.34

27.3
14

3.5
0.77

45.57

2.58
1.39
0.55

U
4.52

51.85
13.2
1.84
0.31
67.2

9.95
1.75
0.23

11.93

0.26
U
U

0.26
•:U:."S..v
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Distribution

Sample No.
Sample Location

;?::;;ii;:;Sbiirioi6gae;:i:;-;:;;>;:;";

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls .
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

Table 2.1
of PAH Homologues

A01 19-0330
FBA

%<3J&^&$&atfcetfiisiScniiuxi

CON
C1N"
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

/LiV;;-

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0
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Distribution

Sample No.
Sample Location

"^•••'•HiJTrtdiogue:-;"":'-;.

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
• • • • • : : .• .: : :: • .• :••••,- •;• •• :-"
. . X3RAND TOTAL •••••

Table 2.1
of PAH Homologues

0119-0137
WR026A

;/CnPAJSr;':;::C6ricBnfratib:h:̂ u

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

•;•'.• ':•; .':'•. '' •:•..-. '':/::;;; £:!'•'•<'!: l-^-y: :•:•',
... .. . . .. . .••:,;.. .;:•;::••.:•.:::• .;::.;:':
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U

U

U
U
U
0

U
U
U
U
0
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U
U
U
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U
U
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U
U
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U
0
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Distribution

Sample No.
Sample Location

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

:^GRANb^3Tidi=n

Table 2.
of PAH

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

, ::,:•:,•::*

1

Homologues

0119-0162
BC3A

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0
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Table 2.1
Distribution of PAH Homologues

Sample No. 0119-0162
Sample Location BC3A MS

l̂ SiiuP'i

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetram ethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL .
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

. TOTAL

iGFWNb-Tbf.̂

IMi

CON
C1N
C2N
C3N
C4N

COF
• C1F

C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

..:•":•::•:.;,; - :

iiliniSl̂ i!:

U
U '
U
U
U

0

U
U
U
U

0

U
U
U
U

0

0.19
0.41
0.99
0.83
2.42

46.05
0.86
0.17

47.08

0.22
0.59
0.57
1.38
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Distribution

Sample No.
Sample Location

t": ;:;: ̂ srh ĵgu's ?••""•!•:!

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
I--::'::-'': ^.::^.':f:.^-:^.:^\:\:\

Table 2.1
of PAH Homologues

0119-0162
BC3A MSD

• SriRAifc; . Concentration 4ti

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

v : ::-: : I1!1:-: :':-.- :-":-;-i '••':'••'.•''•• '£. \|:":;:.;X:::-:̂ ;:|:-: •;:.:>: :::;
:;-::.

:

to/U: ;.

U
U
U
U
U
0

U
U
U
U
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U
U
U
U
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0
U
U
U
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Distribution

Sample No.
Sample Location

: i; 3: .:(H bTiibioaiJE-: : ; :•• \:i* '• •

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

llB î8BI:

Table 2
of PAH

:::-'.: :.:.::-: :;.:-:;:--:

'ChE'SH:'::

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

I::::.:::::::::?:::
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Homologues

SBLK031300
Sand Blank

;:Gtohcen{ratibri::f:

U
U
U
U
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U
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Distribution

Sample No.
Sample Location

.r;. ::: Homoioaiie ••• : - - : - ;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenrothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

^S/UlDTdTî "

Table 2.1
of PAH Homologues

B011 9-0270
FBA

:«!BHFli'S!i":::Cone î6iato!5:iijr

CON
C1N '
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

h;!!:î !:Ji:::: :̂;:>£!<i-V :̂£

'

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

0
U
U
0

U
U
U
0

ill
I
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c
•B
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£ °-4

g
5
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Distribution

Sample No.
Sample Location

;-':!;-;;'Hb:fTiiGiiQigu&-:-.^::-

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

llBIBIl

Table 2.1
of PAH Homologues

B0 11 9-0252
SCIA

rCR^^ ĵiSbnoeiiyiQrSinr

CON
C1N'
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

; • ;:i; ; : • il:.:-;¥: \ : \f\ W • I: l-Mll i!

ialii:

31
100
550
440
200

1321

U
130
190
250
570

U
85

170
190
445

99
280
270
330
979

270
190
280
740

130
190
270
590

•;• y'y*. .-'.-:•::•
":":'•!:':• :"•.!•!••>:

Distribution of PAH Homologues
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Distribution

Sample No.
Sample Location

S î.Sra'Qî £i&MJ???:f

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
jiSjSiii::!;;; ?:̂ ;-ssji|::;̂ ;
miliM&ym^^m

Table 2.1
of PAH Homologues

B0 11 9-0266
RD3ADUP

;:!̂ aPl̂ g;s;iSineiritritiofi;i&

CON
C1N '
C2N
C3N
C4N '

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

m^ivmmmymmtmmm

t&&$&

u
u
u
u
u
0

u
u
u
u
0

u
u
u
u
0

0
u

120
81

201

155
81
87

323

81
81
68

230
sssssi
ITS*

160

140

ra 120

£ 100 r •

I so l -

60 h •

40 I- •

20 j-
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Table 2.1
Distribution of PAH Homologues

Sample No. B01 19-0265
Sample Location RD3A

"•••vHbmoibque -- •• v-'-:^Gn!̂ H :̂£o'n^n§aiBSi)i|iii;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

li-SIBBll

CON
C1N'
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

• ••• .• •-•-. -.•-.•.- •:>••.-:••• :••-.:••-.

m^^mmmm

u
u
u

87
U

87

U
U
U
U
0

U
U
U
U
0

0
U

150
87

237

168
100
110
378

87
100
170
357

Bill
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Table 2.1
Distribution of PAH Homologues

Sample No. B01 19-0249
Sample Location BC3A

S^S^BlPISSfiR
Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetra methyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

l^^S^i

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

\ '.:'•] "- • :.v-

rDh'cerlralon'ifmtiMEfti?

U
U
U
U
u • .

0
i

U
U
u
u

0

u
u
u
u

0

0.13
0.1

0.07
0.07
0.37

0.4
0.2
0.2
0.8

0.1
0.09

0.1
0.29

.-. • • •• ; •;•-•

'^^m-^m^

0.4

a 0.3

I

J ° - 2

<D
o
c

5 0.1
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Distribution

Sample No.
Sample Location

"•"""̂ HBmyboiie •;•'•' :• :":';

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetra methyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dlbenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

=: iaKAtvlU ;\J 1 AL

Table 2.1
of PAH Homologues

B01 19-0259
33SS2A

•'̂ nt̂ &l- '̂-iSonciwftpaiJerî fl̂

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

:X:.:::.;,:;-;;:;V :̂ii;i;i-̂ !::.:i-::̂ ;::::i:;.::
... . .. . ... .... -. ... .-;... ...

jflK($

0.06
0.1
0.6
0.5
0.3

1.56

0.3
0.5
0.4

0.03
1.23

0.2
0.3
0.3
0.2

1

3.9
2.3
1.3
0.7
8.2

10.6
4.1
2.9

17.6

3.7
3.1
1.4
8.2

:s.-.\::.>.
: -38'
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Distribution

Sample No.
Sample Location

"•""'•'""idfvnsrtlrtftifP;'" ' : •'*. . .n LrH liJIOjJUt-; . • •,

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

-GRAND: TOTAL- :

Table 2.1
of PAH Homologues

B01 19-0273
AOI102A

:•:-. r* nJp'X jij '•• " : •PVMV^ntpft^tti'V'? ffi'i...xrf-l Ir-rtJ.-t;. ^*yj *t*t-J -UfaUUI-J.^H-rlt

CON
C1N '
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

I': ••: ' .:'.. '..'.•• •/•:•, :••.•.• -;: ••:•:. I-:::'-:;..: : :•;:::

•• .' • .•••.•-...:..••••:.;•• V"-' :•:•.:•:•.:.->:• •':'••.:.

U
0.05
0.1
0.1

0.08
0.33

U
U
U
U
0

U
0.04
0.06
0.05
0.15

0.13
0.1
0.2
0.1

0.53

0.16
0.1
0.2

0.46

0.09
0.1
0.1

0.29
::*•:.•:•••
• :' -2
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Distribution

Sample No.
Sample Location

':\;\-;Hte!tr)ai6^De:";".::,';;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene '
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
•;•::•. !:l:'!i: X.\::..", .' '. ••.'••'.• I::!: ~

"TGRAN9 J&TAlS^

Table 2.1
of PAH Homologues

B011 9-0334
FBA

:;CrS? .̂;.;.:-;-iDohcentr:a1JQfi:'ifiiJd^

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D

. C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

v : ;: •>••• :•••.•:.•. •;; •' •• ;; V : :• • :. ; :.: . ; ;'. ; : : . ;^i . ;• X
. •:;•• '.:•: ' .•: • _ • • • • ; :'• •'•':_• .'• •.:•:,:'• /'• ".'•:•.:-: :'•:;• ;':|. :

U
u
u
u
u
0

u
u
u
u
0

u
u
u
u
0

0
u
u
u
0

0
u
u
0

u
u
u
0

•';?.•:'--oi

0.8

0.6
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Distribution

Sample No.
Sample Location

v-^jSbffi^oae.^ris-

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetra methyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

:: : GRAND TOTAL-

Table 2.1
of PAH Homologues

B01 19-0334
FBAMS

;-.-̂ hfsSH.-.-stibnisehtmtKJHl[:

CON.
C1N
C2N
C3N
C4N'

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

^•^W^SEm

iriaTK;.-1

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U
U
U
0

1.4
U
U

1.4

U
U
U
0

'::. :•:•'!••:'

o

^

cg
15
c
OJ
U
c

a

u
.

,

t
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Table 2.1
Distribution

Sample No.
Sample Location

Ilillllllill
Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetra methyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL
;:;< :.;.:;:;;.. :::: .:..:: ;;:• ' : '.:•: "if; >.::;'|':-

•• ft :!GRAN D: itQXftt i • '••'•. '-. '•

of PAH

Hi
CON '
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

;"::!::.::!-!': '::••:!'
.::.'. ";. .'-. .'. :-. : :'•':•'.'•

\.\:'*:'-x"- X'S

Homologues

B01 19-0334
FBA MSD

U
U
U
U

• u

U
U
U
U

U
U
U
U

U
U
U

U
U

U
U
U

:'! ' :'!':':' :::!';': :':': "::':': :: :̂ '•':'-'•:• -. : 'X '?::'':$

I : ;l i:-i:'-:!'!.i • !:i i1?;?- !:!K:"; J j-!??! fWJ'K
:«?S$ i*!.? :!';:s;;";:i;';:;.;:iK::S;:S

a§

0

c

0

0

0

0
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1.1

0
••«-3::
:|:::-';
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"S

I
E
c
<v
c
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Distribution

Sample No.
Sample Location

•;: ' : .•••• ;H 0'mtiloWS ;• •; : : ; • ".-'

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetra methyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chry series
Chrysene
Methyls
Dimethyls

TOTAL
.:;irr-: :?.:";: ..:.:.-:-:x- -••:; •-•:
" '.GRAND TOTAL- :'

Table 2.1
of PAH Homologues

B01 19-0384
21SPSA

• -CMPA& ;• '; : tebhcentratibMn

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

• COP/F
C1P/F
C2P/F

COC
C1C
C2C

•:;..- . : - - : :-v:-;-:- :^:^-.-c:-i^[>:-
• • . • • • •. :. . ...... .:. : .:. ..;',:•:.::..

39®<gi

1.1
2.1

3
1.8
0.4
8.4

1.3
1

0.3
0.07
2.67

0.3
0.2

0.05
U

0.55

5.6
1.8
0.3

0.06
7.76

2.2
0.3

0.07
2.57

0.07
0.03
0.01
0.11

.••i;:;'-*; :.
::

..••.•:22;
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Distribution

Sample No.
Sample Location

••••:• "-HeroaloguB"-' Z""

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
rluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
3yrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

Table 2.1
of PAH Homologues

B01 19-0300
WR09A

:- ::6rrf?AH- •:•••• Cbhberitl'-atiorMma

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

;;;.p.!|ip||i|||n;||i||l|||

/Kaf:

u
u
u
u
u
0

u
u
u
u
0

u
u
u
u
0

0
u
u
u
0

0
u
u
0

u
u
u
0
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Distribution

Sample No.
Sample Location

V ' :.:
: vHorriblogiiE'-': :- -..;•

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

;:'::GRAND:fbTAL^ '•• '"

Table 2.1
of PAH Homologues

B01 19-0305
WR012A

^•CHRAPi" "Cbncsntratioft-lri

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

•:. •. . • •• .••;;'..::•:.: ::: :- :•: : ,...-.:.:
. :• .. ...... .. . .: :;:•:. ••::'•:: :•'.':':•' '.'::•'

wfKm

U

U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0
U

0.05
0.04
0.09

0.08
U
U

0.08

U
U
U
0

•;:->;;'0'

0.08

g 0.06

S 0 04 r •

S 0.02
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Distribution

Sample No.
Sample Location

• : ••.;..-.. koraoliogue :•* -.:•:•.•

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetram ethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

:::;GRANDTQT.Ai-:::

Table 2.1
of PAH Homologues

B01 19-0309
WR019A

• • . SriPAft viiCbhcfiriitraiBS ;

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A
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liî tf-iltfii

Table 2
of PAH

^"p.;.:.:.
,oj tF r\t }

CON
C1N
C2N
C3N
C4N

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
C1C
C2C

..::.:..-.;... ..:..::.:::

i :::-::':;:':':;: :;::i.:::j::

.1
Homologues

B01 19-0319
WR025A

,.p-.-y-. ; : . ; •• / : : : . ••••• ;.

U .

U

U

U

U

U

U

U

U

U

U

U

U

.;.':: :.':• ":'.v:v.>.:yvi: ••.••'•.':'.• •:'.••.':*.'•.'.

:ill||ii|ll|

:.;::';•;'. . : . :

0

0

0

0.03
0.08
0.03
0.04
0.18

0.09
0.03
0.04
0.16

0.03
0.03
0.03
0.09

:'•:•>>•:;:•:. ••'••'•:• '•••:'-.

ii ii

0.1

0.03 j-

£• 0.06 j

0.02

Distribution of PAH Homologues

NPTH C1N C3IJ FLUP. GIF C3F COD C2D PHEN. C1P/A C3P/A COP/F C2P/F COC C2C

PAH Homologues

C:\QPC\OIL\OGDEN\OGPAHS05.WB2



Distribution

Sample No.
Sample Location

••; .••::'-Hom:o3oaiJs;-:;:v--:;

Naphthalenes
Naphthalene
Methyls
Dimethyls
Trimethyls
Tetramethyls

TOTAL
Fluorenes
Fluorene
Methyls
Dimethyls
Trimethyls

TOTAL
Dibenzothiophenes
Dibenzothiophene
Methyls
Dimethyls
Trimethyls

TOTAL
Phenanthrenes
Phenanthrene
Methyls
Dimethyls
Trimethyls

TOTAL
Pyrenes
Pyrene
Methyls
Dimethyls

TOTAL
Chrysenes
Chrysene
Methyls
Dimethyls

TOTAL

:.... GRAND TOTAL-

Table 2.1
of PAH Homologues

B01 19-0314
WR022A

••cnrAH-:--.conc6ntr2tjon-.{ffl

CON
C1N
C2N
C3N
C4N '

COF
C1F
C2F
C3F

COD
C1D
C2D
C3D

COP/A
C1P/A
C2P/A
C3P/A

COP/F
C1P/F
C2P/F

COC
' C1C

C2C

:'.' . ' '• • '.: '.'...' '. •:•': '•'.•'. '.'. . .-.•..:".

. . . . .. ....; ........ ..... ... .........

: J-LJ/. :•' '

U
U
U
U
U
0

U
U
U
U
0

U
U
U
U
0

0.03
0.05
0.03
0.03
0.14

0.09
0.03
0.02
0.14

0.03
0.02

U
0.05

::• :••• • • • •

•'•'••• :o;

0.1 -

0.08 i-

0.04 h

002

Distribution of PAH Homologues

NP1H C1N C3F COD C2D PHEN. C^P/A C3P/A COPfr C2P/F COC

PAH Homologues

C:\QPC\OIL\OGDEN\OGPAHS05.WB2



Distribution

Sample No.
Sample Location

•; ! :'K-;-::; 'M iMriisilSg&eî F ;.;-: :'i
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0252
SAMPLE LOCATION : SCiA

v-^^^Mi^riHi^i^i^o^^^^l;^--^^
:.:: ;..! '•'. • (.:\'.\'':\t.' -••^•i"...:" •"COnipOUrtCl'- '-:-:.:' •':'•'''• '£:?••:'{': ' '::y\'.".

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cho!estane(20R)

::;;;::::-:i;.;:::-;-:-.-::^;:::-

" '":'. v--::.''::MW:':

372
372
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5a(H),14a(H),17a(H),24-methylcholestane (20S) 386
5a(H),14B(H),17B(H),24-methylcholestane (20R) 386
5a(H),14B(H),17B(H),24-methylcholestane (20S) 386
5a(H),14a(H),17a(H),24-methylcholestane (20R) 385
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(hf),24-ethylcholestane(20R)
.CSQ.Steranesipdtal}

Total Steranes ;.";i: •*•?• -•'•

•%'.C2S?Sterawfes^i';i:hi.
%::C29S.terar)es- .• : ; • . ; : .
Ratio': :5a;i i4S,17 B/Tot
Ratio:.:2dS/20R:+:20S:
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C27H48
C27H48
C27H48
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C29H52
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C29H52
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S1 0.16
S2 0.06
S3 0.11
S4 0.18
S5 0.13
S6 0.11
S7 0.19
38 0.13
S9 0.17
S10 0.33
S11 0.02
S12 0.20
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0266
SAMPLE LOCATION : RD3A DUP

-•^ Y;^:::V;:Y:lH:-:;v:v-Y::::::?;::-;^
• :• . •;•...

•(•:• --.::

5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)

Total

: v..;.::.
:v;-.; ••'.-:: :;-.-i:-Cpinpptiî (i-^4:--';c •:••••• :-::

:;;.;-
::::

,14a(H),17a(H)-cholestane (20S)
,14B(H),17B(H)-cholestane (20R)
,14B(H),17B(H)-cholestane (20S)
,14a(H),17a(H)-cholestane (20R)
,14a(H),17a(H),24-methylcholestane(20S)
,14B(H),17B(H),24-methylcholestane(20R)
,14B(H),17B(H),24-methylcholestane(20S)
,14a(H),17a(H),24-methylcholestane(20R)
,14a(H),17a(H),24-ethylcholestane(20S)
,14B(H),17B(H),24-ethylcholestane(20R)
,14B(H),17B(H),24-ethylcholestane(20S)
,14a(H),17a(H),24-ethylcholestane(20R)

^ j • : . • . •• : • . • : . • • . . • • • •• • : • • • ; • • • •-.:••.... . • . . •
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372
372
372
372
386
386
386
385
400
400
400
400

::;:;, :;•!!.; $m
'•% G.27 Steranes ::i: "" •'""•• '^"-•••••: : '•'"• •• ."'••?•'-':-. •••":.'•• ;.:. •:';:•!: •i-:;:..;.;:-;;;':;-.;1;
;%.C2&:Steranfesi:-::i;:i:;i:Vi:::.::Y : l : ' . '\.-\-. ::-^\'^ ••'•:•,:•:: •. '•.-. \\ ;i ii-?.;:^!'!!!-.?-:!:!
:%:C29:;Steran£snYv-:.-:, : : : ! ' ' : • ' . • • ' • -i; ;; :^ :::':-::i:-

:::i.j^':':: ;i":.i':^;7H!:ilx"i
RatiO::5a;i4B^l7B/T^^Stei^nes\:.::^j.:r;^'::-::-:;:^^-'^-:-1^:-::'^
:Ratib:20S/20R;-:»:.2dS :̂;.:v-:':]̂ :';'-: ::-:!:-:i.;

;-:i;..;'-: -.' :V:;::;;.f . .!: :i^!h:'i :: \:

^•orrnaTa::

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52

;.;..;;: itr^Hi

j';-;:Syni'bo

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11

...... SI 2

;'! ! !-;';';;!:v!i:

l:.;.i::-:,: ::.::fmg?Kg^

0
• o

0
0
0
0
0
0
0
0
0
0

'!:. •'". '.'.':.': '.".'.'•':'.".: '.'

• • • ' . I : : -

.05

.02

.03

.05

.03

.09

.09

.04

.04

.07

.01

.04
. .v.' -.-.-

0#
":•;:. :-.;; ••;;• ;\ ::i-:; : .:-:-;.';- :..:/.:/,' ::;-::.- .::.:>::'-i.--!j-g-:B'

\\$:. ::^ i:; ::;;•!::; li?i| ^^r îî ;̂-;;;:,̂ !̂
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Distribution of Common Steranes
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER
SAMPLE LOCATION

: ': ': ':. :'.':;. ': "• .': -i 1 ui. ' ! i '?: '• : I'.' '.•'• •'. \ :.•'. ': : ':\ \ ''',: !.' J V: '•: '' * :' '* ' '• '• :' :.\i . . ''• '• ' ' '• '''• • '•'• ' '• " : '• ' '• :."

::-:::;;:;;:;;v;.:;:;:;.-̂ ;:M;:̂ :|DmpoiJn^^

5a(H),14a(H),17a(H)-cholestane (20S)
5a(H),1 4B(H),1 7B(H)-cholestane (20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),1 4B(H),1 7B(H),24-ethylcholestane (20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
C3b:Steraries:(T:ofeiV,:::-;.;-; :: :;••;;.;:.•-•: :: ::; •;•.:.. : • ..:.

Total. Steranefe ;.-j;:r:! : •-'•"•': i::- •-••••••• •••"•' ••"••\'. •••'•'••:••:••:•"'••• -•
OA:!jf^07 '^tjikfdn&c '• '• •*'"' "* "•••" :': • •• : • ' ••"•• ••" ' •'•"" • " : • ' "• •/(j-»-'fc/ Oicfi-allca ••;

B01 19-0265
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372
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C27H48
C27H48
C27H48
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C28H50
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C29H52
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C29H52
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Distribution of Common Steranes
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0249
SAMPLE LOCATION : BC3A

....-.<.: ..:..' •:;"•.•:•:•.•:•:•.-.••:.:..•:•::.::.:• -:-. :.:-:•;:•..• . - : 1 :.'.:.'Y , ' . - t, "...••,-. ••"•
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•.•;• •::i"T'"^^':i:l:J"-:.:;i:ih5^oH^)biih^i^St::':?V::fvi;.;?li:.:.:iJ'
::v;:

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H);17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),1 4a(H),1 7a(H),24-methylcholestane (20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),1 4B(H),1 7B(H),24-ethylcholestane (20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
iC30V:S^raî ^::|iTiDifeiy'---;:-iV::V'r:} •.::r>.::.'::. •.•;::-::::• :-•••>•]

70 V*'.::^"^*e"'tii :•:•.'.::. ...::. .: :": __ .."; "... :; " : ' . _. . ' _ : • _ _ ;

/O wibv ;*3l6rflnCS •• ::• -;- : ::.::::.: :..: . '.. • . i :-. .-: :".. .-. : : . . : . ' : : :-. .

•;.-•"•• •:•-..

! '.''::".' '.•' '.: :-.:;"::

. .' . i|'RjJ\/\7-:>-x::
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::v(mg/K^p:-:
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0.02
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0259
SAMPLE LOCATION : 33SS2A

.;; i ;-:;-;-;:;::':i>::: :: <: -V;; ::•::• j&^ir?"!^;-;;^^ • <N::
••M:--:i^:x:'J::'V';i;i:tt :h -:. ;i CopPPMOd:-- ;'';;;.::/;. >.;••";• ;

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylchoiestane

::i'?&£'£
.... :.: \: '.

(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane (20R)
5a(H),14a(H),17a(H),24-ethy!cholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
C30 Steranes; fTpf a ty • -.;
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:l5^ulaf̂ :;̂

372 C27H48 S1 0.23
372 C27H48 S2 0.10
372 C27H48 S3 0.15
372 C27H48 S4 . 0.32
386 C28H50 S5 0.20
386 C28H50 S6 0.18
386 C28H50 S7 0.35
386 C28H50 S8 0.19
400 C29H52 S9 0.23
400 C29H52 S10 0.44
400 C29H52 S11 0.04
400 C29H52 S12 0.28
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Table 3.0

Distribution of Common Steranes (m/z 217)

. SAMPLE NUMBER : B0119-0273
SAMPLE LOCATION : AOI102A

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),1 4a(H),1 7a(H)-cholestane (20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),1 4a(H),1 7a(H),24-methylcholestane (20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcho!estane(20S)
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : 0119-0384
SAMPLE LOCATION : 21SPSA

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H)/l 4a(H),1 7a(H)-cholestane (20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methy!cholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),1 4a(H),1 7a(H),24-ethylcholestane (20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0300
SAMPLE LOCATION : WR09A

;:;'• ;V:;-.;::^';:- :;U;>:;:-::-;;.r':;:^;::;:;;:-;:T'Y:
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5a(H),1 4a(H),1 7a(H)-cholestane (20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane (20S) -
5a(H),14a(H),17a(H)-9holestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),1 4a(H),1 7a(H),24-methylcholestane (20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),1 4B(H),1 7B(H),24-ethylcholestane (20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0305
SAMPLE LOCATION : WR012A

Z";;.::.:";:-^-1':::!]^;'" '̂̂ ^;:'"
:'::-^-:-;v-.i;-!:.k--.:r:*;i\-:^

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methy!cholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),1 4a(H) ,1 7a(H),24-ethylchqlestane ;..(20R).
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : 0119-0309
SAMPLE LOCATION : WR019A

'.." '':••' :::'•:•:::•••:••..: :;:. '-. :;•••• ;• ••:;..• .•••.:".;y
:- : '•'••'• '•'.'•;':'••. : 'i^-iT- \'-\'\ !':.!!::'i:!!i 'ii''': 'i-i^X '•' '!::•

'̂:li:;'̂ :v:i>:;li-̂ -:!i:!!H\?'î

5a(H),14a(H),17a(H)-cholestane (20S) 372
5a(H),14B(H),17B(H)-cholestane (20R) 372
5a(H),14B(H),17B(H)-cholestane (20S) 372
5a(H),14a(H),17a(H)-cholestane (20R) 372
5a(H),14a(H),17a(H),24-methylcholestane (20S) 386
5a(H),14B(H),17B(H),24-methylcholestane (20R) 386
5a(H),1 4B(H),1 7B(H),24-methylcholestane (20S) 386
5a(H),14a(H),17a(H),24-methylcholestane (20R) 386
5a(H),14a(H),17a(H),24-ethylcholestane (20S) 400
5a(H),14B(H),17B(H),24-ethylcholestane (20R) 400
5a(H)j14B(H),17B(H),24-ethylcholestane(20S) 400
5a(H),14a(H),17a(H),24-ethylcholestane (20R) 400
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0307
SAMPLE LOCATION : WR014A

M\^

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R) "
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5alHkl4j|H),17aJH).,24-ethylcholestane (20R)

372
372
372
372
386
386
386
386
400
400
400
400

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
311
S12

0.03
0.01
0.02
0,04
0.02
0.06
0.06
0.02
0.03
0.05
0.00
0.03

:%;C29.:Stetianes ̂  ZxXl
Ratio: ̂ 5a:,
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0302
SAMPLE LOCATION : WR011A

;S:SW

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),1 4B(H),1 7B(H)-cholestane (20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H)J7a(H),24-eMcholestane.(20R)
C3b-Steraiiies":{Tdtafy;:;:..::;:

::'.::. ...";• ' v •;•. •• ;.-;:-., ::•••.•'•."•'•:

372
372
372
372
386
386
386
386
400
400
400
400

;.;... -4^4.:;;:::;;

1J1I&

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52 .
C29H52

;-.<G3bS54!:j':.:.:.-..'.i

.Totel'.SWraiiesV::; .::;i::r-:;..:;:--i-i--;:'i:- ':'-: '.: :•':! \-J^:.\'^-:.^;'-\---':-^\'l---\-:'-'-}\^\ '.\ \-\-\- £?"£'.£
.•/t} 'X^fcT. -OiSj dl)CS.i.;> •_ • • • :. . • : •

îi""C2S''St'Gn3'n&s' "'" ' • " • • ' • : - - : - - - • • • • • •• • • - • •..'"• . ". • ••'.• • • • • -. "• .."•. :-: :*^M -::;!%•
% C29;Steranes- • ':'v '••,:'••• ••'•••-•"'• '•'•": • •'-;: : ' - : : ' : ' - ' - : : :; '::::' ••;:• '.T-':.:'.-'.-.-\':* :r":"^-. :-i- ;;:-ii :J i^i-V/l

R3?0-^^^^^"' S^erangS:- : : - • ••••:••••' ::=S^-.J-K:'^:.;!::?.!!,;

ii-::-::'::: î'CoiicerrtralJGn:-

S1 0
S2 . 0
S3 0
S4 0
S5 0
S6 0
S7 0
S8 0
39 0
S10 0
S11 0

.08

.04

.04
:09

.05

.02

.10

.06

.10

.17

.02
S12 0.12
S13'-;:;':::---:;'.:':. •'.:•'."•.-.. -Q

m^mmm
:::;;.:.:;:;r:i:;i:;;;-"-"̂ :fi
;;Vi;-;:;i.:.:;.:;:

:;; ;::;;':;. l-iii-liS'S^S

•:.:•::;:.:•: :;.-^ •:;•:.:::.:::• g^|
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0312
SAMPLE LOCATION : WR021ADUP

•... : • • • • •

5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)
5a(H)

::;:-;;•• :r»-?.::.x::m:.; ::::.:..iir: ;;:.;.•••': ..;:.:
: - ;?.::• ;':..:-.

:. :• •^••.•y<.:^]MSS^^o^SS^f^^
,14a(H),17a(H)-cholestane (20S)
,14B(H),17B(H)-cholestane (20R)
,14B(H),17B(H)-cholestane (20S)
,14a(H),17a(H)-cholestane (20R)
,14a(H),17a(H),24-methylcholestane(20S)
,14B(H),17B(H),24-methy!cholestane(20R)
,14B(H),17B(H),24-methylcholestane(20S)
,14a(H),17a(H),24-methylcholestane(20R)
,14a(H),17a(H),24-ethylcholestane(20S)
,14B(H),17B(H),24-ethylcholestane(20R)
,14B(H),17B(H),24-ethylcholestane(20S)
,14a(H),17a(H),24-ethylcholestane(20R)

CSD.SteraiiiesfFofaty.:;: '••'•;;•• '?.-•• I:::..:-.-:.-..-:,; ; •"•••; T.-

ToiSl •SieraneS::-;-:--'..: ;::'•';:•:'••:.• :-; :.; :Y'' ';-\--"-::::;.:-::.::.':-.: !:.

;.:'::-;.;;:;::;;.;.:;.-'::

'&$%$$.

372
372
372
372
386
386
386
386
400
400
400
400

.•-.•:;. 414-:'

.:-, ••••-:;.:.:•:•;:;

;::..:;:;-
::.;.-;?;;;.;:-:j';-;-:-;: •;.;:.;:•:•;;:;•. .:-,:•;. -.r:.';-;:

|i;::̂ i|r;::.;;î riî i:

C27H48 S1
C27H48 S2
C27H48 S3
C27H48 S4
C28H50 S5
C28H50 S6
C28H50 S7
C28H50 S8
C29H52 S9
C29H52 S10
C29H52 S11
C29H52 S12

.̂̂ •"•vCOTHBii" ":: v;::"S:1-3;:..':

-;.;.: :.:•:::;;;-:.;;;;.;••.:;•;: :;.;::̂ -..:; :.;;;

%'.:C27::Steranes.:;:::/- :-:.:-:::.:: •';•::: - '; ;' ;'i '•"••; '•^"'.-'^ ^-^^^^^^j l& '•;.*'< ;:,: :;:•:;;.;;' 4I;
:%.-C2S,steranes;:-!;;-- -;:^v ;;-"'T: :-^.:--:'-- :-;::.:: ;;":1^ .;->"^:-"ii •;^;!-:N'^;i:^^^-; ;^f^;^ ^iM-^ i:i^
%;"C295t6rane'̂ i'v:i -'^'- '•••^••^ :- :- : : '••'•' ; -:'-1i >'••; :-:;.::v::.:.::;-.:;:.:' :.:4:v::-::.:

;;'::.:;;-:^::;-:i:;'
:;.-:!.;:::^-. -:•:;:;:;:.; ik;

Ratib:--5ai:i-4Bj17;B/TbtiilSte^anes :̂-^-^ --"^ : : ' '- ' : : ::?i:-:l:- :::i^:. ':-^'--^^:-^:-^--^^:^^:-.-.^l,<\
•Ratlo:20S/20R:-;if.-:20S:̂ :::;:':::;:::::-p:!̂ ' ;'.:: :: ••" " j - ' : - ' . : -: •:.- -•';•' r'^ ^•^^x^^xz,*;:^

^Coriceritrafion'

n^m^M^

0.02
0.01
0.01
0.03
0.02
0.04
0.04
0.01
0.02
0.03
0.00
0.02

^ :̂:.:-:;r;?i.i'.;-:G-jSs

mmm-m
;;;.';•;;•; :.V:::-:!:::;::.':;21.̂
:L:; :•;••.;;;;;:.; NSp^eiiS
;--;.;:-::;:;:-:;;-;:.::;i:;'':24i7;:

•;•:.;:.;::::::: >:v:.-;-:.;;;;Oi46:;
lih;v; :'.;:::..;.•: -.;:;0.;43:
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0311
SAMPLE LOCATION : WR021A

iKSSffi
5a(H),14a(H),

;fi|;illS:Bl|l!:llSf
17a(H)-cholestane(20S)

5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H)
5a(H),14a(H),
5a(H),14a(H),
5a(H),14B(H)
5a(H),14B(H)
5a(H),14a(H),
5a(H),14a(H),

17B(H)-cholestane(20S)
17a(H)-chplestane(20R)
17a(H),24-methylcholestane (20S)
17B(H),24-methylcholestane (20R)
17B(H),24-methylcholestane (20S)
1 7a(H),24-methylcholestane (20R)
17a(H),24-ethylcholestane (20S)

5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),
:G30:.SferaheJ

17a(H),24-ethylcholestane (20R)
t;-p6ia'i)i. .::•:•:: ;:'••:•.:• :: •• ̂ ?'- te':::\\:- :. IX •

"llil
372
372
372

. 372
386
386
386
386
400
400
400
400

.: ;;:.;4<l4-:-i-:'

mX3te**r^m-. ̂ TH-î l ̂  ? :!™«
;%'JC27;i'Sterane$i;::-':;'.: /: ;!:;• j: ':•;:;':: .: .-. : :

::; V?-;::;^. ; • • ; ; . :: ii-V '.^^ '• :-';:
;%;G2&'iSferaneS'v:i:: ••;;"!'•: -'::'"," "•'-••• • -::; ••.•W^V;-.;::!;:;-''-'. ;:!:!:N-;::;.::;:-:::
;%::e:29:;:St<?ranfeg;::::::::',-r'-::'-:;::;-:: : i ;. :.:;.-: \\-::..->.^'- ̂ ^"'"^^••'•'^r'-x
:•F^Bb::i5^14B^17BCT^a^^Steraries:•Nv:;̂ : :̂i•:: i':";.-'; ;! '•^••^4 '•'•'•l-^
:Rati&:i20S'/2dR::*:20S"::'; r,;.-' -^ I-:;!!! ;••.; -'.r.::-.:! :-':!':. -!yd: !• :-i^i^:

Blliii
C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52

•:::::J:d3d:H54:i;"

j;;-?!!:'':-^;-.';::;

S1
S2
S3
S4
35
S6
S7
S8
S9

S10
S11
S12

I;:!.:; ;;S.t3';.

::-:.xGif3hcientra^OTi;-

0
• o

0
0

02
01
01
02

0.01
0
0
0
0
0
0
0

'•;•>; siX^.:-:0

04
04
01
02
03
00
02
.05

mmm^^^^-^^m\^.:j^
.V.^I-l^'M^i-^K^^iiri^'^i'-j.^^i'MjS
i-^i:^-'^: i:;Hi--:-:ii.:i:'̂ : '̂if '^••••s ;!^:l';?--i-h ^':59v7;
•;;::;.:::.;ii.;

: ^.liiY;';^;-;;^;-;',^' I/?:; W\^\'^Z3f^.
•.;;:::::•;•;;::.::;:• .".^-f;- :•:•:.:.;•;••••:. . -"i:-!-;:'':':"- v îftiilB^
••i"-- i I.'.:':!!:'.' ' ;:.::!i:";;:!; ^':\;^l-\' '^'}i\'.:?-'^---.'GM:

Distribution of Common Steranes

0.05 r

ss S7 sa
M/Z 217

S9 S10 S12 S13

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0319
SAMPLE LOCATION : WR025A

.:;;... ..; ;:,. ••^•'^••' rv^:^'^::-[^.-.^-[:-h---^-): ^••\/:-^::\^-.-

i:! I;-. :;;-: ',-• •̂ ^^Hi.i&n&buiid :N; ? ±^.^- . "&W:-

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane (20R) •
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
C30.:Steraries::(.Tptat) :H;

TotakSteraries.. : ;. •; •••••}•
'% C27 Steranes ::^: -.::. '•',•...
%:C.28:Steranfes?:;;-;; ;:!;;;::

Ran o . Sa ,-1 4 B j-17 BATolal

,:..;,.;; :.J •••.:;.:.;;..•.;'.•:•..•;•;• ;-:.v-::.--::.:.
:

-••:.: :.;:.,::•.

i^WM

372
372
372
372
386
386
386
386
400
400
400
400

:--::>4t4:

. :" ' "••."

.•.:.:::.:•::.::.;,;..:••:::..:,::.:;:-:,:;:.:•::

^:-^&nMei^

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52

;;;;;-'::;;;C20H5*::':f;;

....... . . . ... . . . .. ... . .

:.: .'. :": =:: .;.;:;. ..:::;:;.•'•:::.

i-.-;::.:j:-;;;:-::
:.;.;Goncie

5yfT>bpi.;::;:;;;.:::irf!<

S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S11
S12

•^:S13-::v-:".:.-K- '̂.::;:-:

:;;-:-.'.;V-.: • :••: : :: .:"::'- •'•

j?Kgi: -lii;:

0.04
0.02
0.04
0.04
0.03
0.07
0.07
0.02
0.03
0.06
0.00
0.05

UivVffiftfc

•••:•, ..:-;Q.-6
;;:.:.;23i1;-

•tf •:•:••• '• "-."• • • •:•:•:•'•. : ':;':'.;;";""; :" -."":;?: i:-::-;:^;: :';; :•: ;::;-;̂  ;i^;:;;<"'i;j;;;i;:i :; i;:;:: : I'lk-^v îiis^

Steranes. ; .:.. : •; :.: -
:-- •- ••

".i:;:;:v:

-:'..•.:',;.!:•: -;

:.:: :..: :• ::-..:••.:.-:,:.•::•.:•..:
• • : . • • • • : :• :::.'-.:•:::: •••:.

: - : ? ^ : - M :-
 :;:::'-::":i^ ;.•

;:;!;;:;;';;:;;::.::;-: :•:;;; ;;:::;-.-

:":;;:-: ;.v-H.;-:::;;::;:;:i ;•::;:

;:;̂ -;25il:

;:;̂ i4*

0.12
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0314
SAMPLE LOCATION : WR022A

A^-::;--i?:iK;!:v;-iW^:T^;^:v^^^O;;^:^ii:^v^:;^U;=P
.:;\U.'::':;:\:::::::;;.:̂ :V^̂

5a(H),14a(H),17a(H)-cholestane(20S)
5a{H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),1 4a(H),1 7a(H),24-methylcholestane (20S)
5a(H),1 4B(H),1 7B(H),24-methylcholestane (20R)
5a(H),HB(H),1 7B(H),24-methylcholestane (20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),1 4a(H),1 7a(H),24-ethylcholestane (20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),1 4a(H),1 7a(H),24-ethylcholestane (20R)
C30;^ranes;pbtal}:: ;: '•'••.'."';•"• :"'?-':•:'; :; :-./ • "'•• -; !'••'•••'•; •"''•. ::'

•;•?;-;•:

m
372
372
372
372
386
386
386
386
400
400
400

:' !:' !C!:!!^:"^- -:- •::̂ !.'.:. '•''.:

m^ifmvfe^--

C27H48
C27H48
C27H48

. C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52

400 C29H52
41:4

Total jSterahes : •: -: .;/: \-: •'-.'• ' .: :••'" ""-:: '•'•'<• '-\\..: ,\ '" ••'•. • .' .• '•'••'.
% C27.:Steraries.:v':: :":-'::::-i-.-':i i.-'i'x ',,..\:- ^••":'-'-- •\--""^ :^'.-\:.'.-'--^
%:C28 ^Sterafies : ':: ::;:-:-;;: ' : ;''- :'-' : :" : ; '::"":; :-~ --: . ' : ' ' ' :-- :.':;!;-'-.'";::;

•%ii2iS;Sterane!^iy:;!N':"iiv:.---i^.-' ^h^"^^-!^'^-!-;1-;":!':!";-^
'tr^TIO..^J%. J AR -̂!l:7 R/.^ jriT^^.^STPtf^tn s>c •: • /• :..• .. ••. •.. : •:. :.. • / •:.

fjflifiri 2n^:/20R;+: 20^'' :';: '^ "••-"• ' • • :: : '•'">"•>•'•"• I.':'.:.'-::'-:'''..:..:'!

:-.:';%:;-.;C30H54::; •• v

Ui'iM; : ::;;':ii-̂ . H. : ::
: ::-.;. : •.•: ••-,£•

•/;";•!: ! . :Vv-^->- ' ; V : •'-.
.:•: .-..: ::.:.• ...::-....-.:.: -.-••. .• :

• •• .:-.-: :.-•• •••::.-•,•: :'-:• :• •:

SymboN

S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S11
S12

iCoficSrittaSah!:

.:?iM& ;̂

0.03
0.01
0.02
0.03
0.02
0.06
0.06
0.02
0.02
0.04
0.01
0.03

••:S.13v;:.-:;:."i-::-;::.;;::;-:::;.::.̂ 0;08'

:^:- :::••.;.•;•;.•;: •:.:D;
i;4

:;

:,:.-..:::.;::;::;:::?:.:,: .:;.:...;;:.-:. .22i9.

• ••.•;;•: :•' •. '''••'•'•': 4 4± f

^•v^-:.^-;^i:!:!:::!'::;!:"£23;%
;;v:;-v;":;;;:;'.:i!:-::-;:-:-:v::;-:'::-:0;^5
•:•;••.: :.: : -.: • : : :.: •'; :•;: •; : -.• :'.••• .-.:;:': : : : •{$.?&&.
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0315
SAMPLE LOCATION : WR022ADUP

;ff§S
5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
€30 Sferaries (fpia$. ;:•;••:'•:;•: • x^x.x :: ' x.-"- V ::'\-'i$ -••;..

IIS
372
372
372
372
386
386
386
386
400
400
400
400

::"-::--:4'f4:

Tbt̂ st̂ n :̂̂
%:C2^iSterianes-;i;Vi:::^:;!r:-:-':i:::-::^-::^::::-::' :;. "' : ' :: :T- ::";; -:: :•'•
%e28:Stera:ntesM;::!:.ni;:i-M:.;' ::xx-:::-i;-: x ;!x :x--:.i : i::::-::-:l:;£:.s!: • | ;:-;

% C29.:SterahesJ iN;*i :-::: ::-;; :-; • ::-;N;- • •• • • • • !:':-' ••! ; ;->- ::;'-- :---:;: : ::; ;;•
Rdti6:i5a,14-R;i7B7T;otalSteraheS::.-\.:.-::.:-. ?.':.:.ll'Y:;:-' :.;;:::::i: ̂  ;-:

liilillli
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C28H50
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:xv;-6M$:5ii:::-:-:?

iyi:^i ::-y:!!i!;:T,;rip-

:..:.;•.,••::: •::•; iSpncjerirtrafiori;
Syrnbojx ^f[m&fjKgil$^

: S1 0.03
S2 0.02
S3 0.03
S4 0.04
S5 0.02
S6 0.06
S7 0.06
S8 0.02
S9 0.03
S10 0.05
S11 0.00
S12 0.03

.::::S.1.3::;;::;;;-i:;:'
:-.;,;

:-::-: -:;;; :;:.;;';:.;.:\'::
. ; • : ! • ! • ; :i-xri;::i •4::H-::;^.:;i::.t':-0^:--;'
:•:::•.;.' :"..• ':..:'•: : ::.:.. :

. : . • • • . •-:••.••.:.•::••. :.:..•
• •:•::• •:.-:•:•: :• : -.- •:.:.•••::
•••:: • ". • : — :• •:

•:-:;-.:;.; ^&^. -:;i:::::A-:;::;i:;:::-.:.;:i::ii-;:-ii;;:::
•;-:;;-,V: •:::;.;-;.--!;::;:.::-v;:::;:'v.:';:;-:P.i:--;::x:N-::.;

:Ratio::2dS«OR-4-.;26S--:.;::;:;::.: :':.;-;. "• :; ."^i ;.-;::".-;H.^"-r.i^::.=; x ;:-;,--::h::-:;:;x-;i;;V:i; :;; ::;;v:x;;;Ki:-|:':v!:: lii;̂

:'-: ;:;.

xioioa

i^l-ib'-s
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:•••'• f^n-'-4-.
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•••'i:23:i1i:

WAS
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Distribution of Common Steranes

0.1

0.08

S2 S5 36 S7 SB
M/Z 217

S9 S10 S11 S12 S13

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0317
SAMPLE LOCATION : WR24A

;: ^:iH::^'::^':^"::^^'i^^':.{;::?;:Hr^:^^^:"?' £'H"';>!r-i::£vV:;i;:!-:!ilH.HH^^

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),Ha(H),17a(H),24-ethylcholestane(20R)
CSD/Sterahes^Tofei} i ::

iTofe V. Siera hes; ; : : : ••' •'•• ' ] '-'.'.' / i'
%C'2T-:Sterah'es::r:;::::.-::-.':.
Yo •CZS.:-St'Qj*3.nG$ '̂':' '"""*.' — •

•0/''-:^-pQ.':Ot-ffc*^|M'W«^>::: :';::•' '.' • :

Ratio . -S'di 14B}l:7;B£Fotia:l
:Ratio>2dS/20Ri+;:20S jji:

.;•'•;' ::'.;..:;::'.'!
:!!!:.-: "»/-:. ::';.'-:::: -:''!:

372
372
372
372'

. 386
386
386
386
400
400
400
400

:: .':: '::-4i4 ^

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50 .
C29H52
C29H52
C29H52
C29H52

: . v:C30H54 :;i

;•;•. :;: ; . ;•::;•.:::•.•;•.•

"•i:..J..':>- '•:• . :. :'•.•:.!'.'•:..:-::•••.:•''.•..:...:•::!:••.•:¥: : :': i:: ':'i': •• ?! :!:: '::•:"•:.

;.;-:;,:':.:T::: .. :' : ^"•?-;r;i'd.-::K?-^-£r;i .̂ "'.'i :;^::: ; ii k::;;.-::::
;.;••.;.;:::: ;•. •-••••:• :'. :i;:.: •;;••;•:.;:•••; !-:;-V:.: :-:.:-:-i: :::; ':;;:' •>!• 'i:.:.; : ;• ir;i.:U

Steranes ••••'• ^:':-"'^ • ^-\ •';•• ji •• •..;:-:-:\::-:\"\-:\ ::;:.v:;;-?: ;: .^;^
•;.:•.;.-.;•.; .•;!: ' !; ::.-:::::.::-:;..';.;: :i:-;'.

:.;; \-,.\^:'^.\-i^ • y ]^:^.

S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S11
S12

.::.-:Sii:3:;y:::.:;- ••:;:'

'::.;::: ::':':. J;:^:;'.;.': : ::'j

::•:;•:.!: ::-;;' •->:•••;>/. ' V.\

f:!:;;: ::i'-: :;i":.i':;.:!:! ;•.:';

}'••';..'; ••'••:'• y'r'Stf: • ;:;

•U;-:; •.;••.; V^.K! ••, '•"'•.
•].-(•. :.::::..-:-:7:V: "•:'. •;:•-:.:

0.14
0.06
0.07

; 0.16
0.09
0.10
0.15
0.11
0.13
0.25
0.02
0.19

/V ;:.::-0;&9'

:;- :.;:!;;-:;2-;OJ
•;: :;:.':.:22v:2.
;;:; i;.;.22!.9i

:li |J.i'SO-.1-
'•• ;';:'S0.33:-

•;:; ;:.':!0;4i:
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A

5a(H),1 4a(H),1 7a(H)-cholestane (20S)
5a(H),14B(H),17B(H)-cholestane (20R) .
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),1.4B(H),1 7B(H),24-methylcholestane (203)
5a(H),14a(H),17a(H),24-methylcho!estane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
:C;3p:Steranes-(T6tal):.--:-:-';:-.,.'..; -.:•,; •••]• : ••. ,.,., • :... •;•'••• •• - •.• •

Totei.Steranes-^C-^" .I;:!:::::;/:"-.:'" :•.' .-,!"••. • :• • .'-i';:'!:"l ;

%.-JC27:Steraries-:--;.-.-.'-::;-:I.. •; : :;':; •: .; '• • ••••^•.•••'- : ! . ; • • :
.%-C28jSteranesy;Li;-::"<---' :-:Vr ••••••^ :L";^;f ̂  '•• :;'-;-
%'--C29-:Steranesv-^":-::;:::;::-: \'."\ "••:' '•'• ". :::-::;: !: ":•'•:• :::-'-:::.;'::-
Ratio-Sa^iByJTB/Tota'I-SteTaries'̂ .^ r :-;--i • • : • '---^
Ratib-'20S/20R-:-*'20S:,-:

:::-
::' :'i:;-':::::.;.-. :-:

!-^-r:; :
:-;--.:- \.-

372
372
372
372
386
386
386
386
400
400
400
400

•• ' --414:

:-;i.MV:i ;:..:.:

\r::.;.':i;!:
:l-':'-

:;; "'i-;:;^.!"

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52

;;':::: :':"C30H5*'::.

: . :.- . : - . • : •• . :• ••:

•:•.••: ••••.• ':--i •'•' >•'•' '"'.: '•:

::::;:- •^•|?E v:-. .;.- -I!;
'•::•?*''?*:••' '•:; ; •: :J::

;;-:::-->;;:';:::: ;;• ;•; ij
I:-::-;:.:::,.-:',;.:,;-;- -:.-.:.:

: -i:

Ti^V^i-r^i.-ilLConcsr
?;*. 'iSymfa plii ;.vi; ;̂ m g?

S1
32
S3
34
35
S6
37
S8
39
310
311
312

• • • : • • • :;S 1:3': v.::;:::':---:;F;:-!i;

::.!: :•! ::'.::;.•:•:':•• :^:?;;y-::.::-:i::

:;::::;.:.;:-::;4:;:;.:::::;.:::;:;::-::::-!:-:-'.
.;;;,; j-:;,, ;:;:•,:.:•:•.-: , •;:;•:,;.;::;

::::x:i-.--;:.-:;:-:.j::-::-::.^;:.": ..;:;;
;•;•:•;;'•::•• :V.::-;:Y>:^:^Y-:v? ;j-
•::•;•;.;:.•.:•:,;..;:,;.•:..•.:::.:.:.•.:•:;:.:.:.::.::

0.09
0.03
0.05
0.10
0.07
0.05
0.12
0.06
0.08
0.15
0.01
0.10

.L-Q-SS

;••; '?•$$

;::;2
:0;8-

jijI^SyO:
:.::;.:26;2
:.:x:0^?Ii
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A MS

: ;v'.. v'~ ̂  :-;::::;:::;-:
:i--::::-K::: i-:!::;:1:;;::;:;; /. v^.::-?.;''--^ V:- ; :: •:::•••..:::..:'.: .£ :;.:̂ -;|;;;|i±::,-::;.;;:. •': ..;;.:•.' :.i:;;:;.':'. Concerif ration.;

.:. :.••:.:• • . : • , ; ::;;. ••..,,,•.;:. ..£ampqund::;. :-:<•...-. •, •--• • :-::v .;-.-..MiW-,>/,.fonf}U|B.i'l.=^rabqL, ,.̂ =mg$ygk^

5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane (20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),14a(H),17a(H),24-methylcholestane(20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-methylcholestane(20S)
5a(H),14a(H),17a(H),24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethy!cholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
:C3p:Steranes.:{Toiaj}.:: !: .: : : • '..'•?: y :'.':' : "• .i^'-i:

Total ;St^ranes : i ::: :;:'::';.. : -:':: •> • • • • • • • ; : ' . • : : • ; . v::: :: :'•:•":••:'•:::.: :i

372
372
372
372
386
386
386
386
400
400
400
400

:• '•"•'• ,4^4-:.;;

•. . . • • : : . • : • ; • . . : t :

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52

••: .̂;:.:C3QH54::-:::V:V:

'•.- : . .••;•;••: ::":::;:.::;;" ;••

S1 0.12
S2 ' 0.05
S3 0.09
S4 0.14
S5 0.09
S6 0.08
S7 0.15
S8 0.09
S9 0.12

S10 0.21
311 0.01
S12 0.17

"::S.1.3':-v:':-i:-:;.'-v--^':

:̂B::f :!!£H:;;:
•%-:C27;'Steranes-:-:::-'::\^;--: : • ' • • : : • '••:• "•• ;:• :• ; ' ; ::::; ;: :.-..•:; :: •:.!; :.,:•:•;.•::. S:\^ ̂ fz-.: <*£& ii;r;;:;;:;.:-;:;::̂ .; •; ;•;•.;;;.;.;?-.;.:
%':G28 SteratieS':':-:': •::•:: :: : :: :;:. :." . '. •: ; : :; '. .:;.:. ::. :;•;!..::. :-:-:.:,-.:::::.;::;rt: :..-:•• : :- .•:..:/ :•;:. :•-.. .: • :;.-

: •: .-.:•: :•:••:: • • • • • : • • : • i;.-T':;-v->::;:;;:;i
:.:-:;hH

I %--C29V.SterarieS :•••..-:•••;•-.: •• : . . •: •: •:••:.•:•:: .•: ,•::.:..•,::.:.::. ...••: -.- .::.:::.,::,: -m::, .'•.;: •,:,:: .: .:!•:>: :'• ::•;• ;x :••.::•.:::•:.••.:.•,,.:, :, .:':•:, .;-.--..: •' •• I:!.

:Rati6'v5a;i4BT17B/Totai:Sterarte :̂ '-••:• ^•'•••- :.:^..-.i.- •.'• -^^ %M.:.:. i/^;; •..;-::;".:; .;;-':;:::.;.'.:.;.-; •^.^•-.•r. *"";-.:\;\t\:-~\\-
Raticj:-20S/20Ri-£20S.i:i .:::';:;:.: ;v!:i: ••":^:'. ' i-'!"'.- •;::-:i-:";JH^:-- .: i| :-^±i;:: ; ;:^^ "ik!'-K^;^:r1:^ i.:-:i;:i:;:

:::0.36:

i-^Tf
••::"24^
i;::!-
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:v-;:.:0^5'
;..:;:6̂ *:;
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Table 3.0

Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A MSD

:i?:;S£^^
•5a(H),14a(H),17a(H)-cholestane(20S)
5a(H),14B(H),17B(H)-cholestane(20R)
5a(H),14B(H),17B(H)-cholestane(20S)
5a(H),14a(H),17a(H)-cholestane(20R)
5a(H),1 4a(H),1 7a(H),24-methylcholestane (20S)
5a(H),14B(H),17B(H),24-methylcholestane(20R)
5a(H),14B(H),17B(H),24-rnethylcholestane(20S)
5a(H),14a(H),17a(H);24-methylcholestane(20R)
5a(H),14a(H),17a(H),24-ethylcholestane(20S)
5a(H),14B(H),17B(H),24-ethylcholestane(20R)
5a(H),14B(H),17B(H),24-ethylcholestane(20S)
5a(H),14a(H),17a(H),24-ethylcholestane(20R)
C30.Steraiies:;pQiatj;;.: •:'J:::' •"!-' ::: . •'•• '"••• •';[ :':. :.;:'-."':

total :Steranes::.;.; V"-!':: ;•• :>-:: !• :: :::;'::: '.:' :' \-'"---.;'--: '. -:'::.'.:

III
372
372
372
372
386
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386
386
400
400
400
400

:;-;41;4;

lliisi
C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52

C29H52
C29H52
C29H52

:; :;: 1G30HS*

;-- ; -q--^V: : - ; i :

% :C27::Sferan.eS: ;;; •';•'•:'-•: • ••••' •••'- :: r :: • ;: r • :"::'; :: -:.': :v : ;= : -; ;• ̂ i; ;' -^^ ^ '"•: '••'• •'•
'%-'C28-:Sterari^S":^-':::-'.^; ' '- : ' : : ' - • '' '•' "• -••^ ••••••••' ••••\- :--;;

:-:;- \--^'^ *••; ' ! :-;;!• ̂ -^^
.% :C2a-SteraJieS:i!r?i;--!-- .:-::H::-: " -:'-.•- ^v': •.•••••••••: ̂  •--i: ̂ -^^ W^.^ ;H
Ratio; 5a,14Bt17O/Tota3 Steranes'̂  ; •;. .: •; ••'••••••. '^ "•• -:[ :..'ii i-Xi: :; ••-:•.'•;.;' :•: i ' i v : - :
Ratio:20S/20iR:*"2&&;':' ';[^.'-\.. \d ;: :•:. !:>:-!::i: ..:,::.::-:-h :. ::;--:i-.'::::^!.N^:^TP- vl*

Pill
S1
S2
S3
S4
S5
S6
S7
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39
S10
S11
S12

T: ; ! ;::Goncerrtra$on;

0
0
0
0
0
0
0
0
0
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.12
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0
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^••/.sis •::;;;•;":/:./ •= :
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:: i: :!.:;. : : ' : • '••• .24j7|.

•I;::,;::::.;..:-;.;;-.:;;:?:;:;.; ::.:,;-:: ;-;::-:23^:

Zv:Z.M:^^<^\t'^3Q$
.:. ;.;:/;•:;;:.;•;•;; :.;;-:.::,.r.-:::;::v: ;.;;•: :;;:.; ;0i37;

:;.
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER: 0119-0162ms •
SAMPLE LOCATION : BC3A MS

h .:•.•;••;;••:•;..:. •;:;.:.•::•: "-<;:':^:V ;-.;:;:;;-;-;~;:.
:; •.'{^:^£\t.^{-::'.;i::<:<.:^;-v

: -•• -. --: :. -.-• . • . •-. • | •/^'/i'rnifSrt'Hr'ifi"" •'"•"••: '" •'' ' ••' •'•''• "•'":':•••

18a(H}-22,29,30-trisnorhopane(Ts)
17a(H)-22,29,30-trisnorhopane (Tm)
17a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
1 7a(H),21 B(H)-30-homohopane (22S)
17a(H),21B(H}-30-homohopane(22R)
17B(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B(H)-30,31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22

T6tal,Tritfrrpanes .:• v :/:: ; • : : • " . . . • : • ; . ::;;.; ...•'•'..• .:':: :.::.:! '•.::
'%:

:030::.-;"::-::'; ••-' *'••••••: :.:. ^i- • : •: • '=:':: ;. ''• '•' '• :!'>:.: ' '•"• '::-:':.'::;: v! >:: ;!\
%-.c'31rC33y: •.:;-' -•:.;: :":- ; :•::;.:; :' -\:: :i;:vj:;-::: •>--;..:::-::::::; ;h
%:.C347C35.: ;.:. .:':;: :.;': '-^ ', ••;''. i :'";v:;-: v :: :":-::.T-::: .f;: •!::••::•;:••.;!:•:•
Tm/Ts:v;-:::-:: .;: !::;
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0252
SAMPLE LOCATION : SCIA
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18a(H)-22,29,30-trisnorhopane (Ts) 370
17a(H)-22,29,30-trisnorhopane (Tm) 370
17a(H),21B(H)-30-norhopane ' 398
17a(H),21B(H)-hopane 412
17a(H),21B(H)-30-homohopane (22S) 426
17a(H),21B(H)-30-homohopane (22R) 426
17B(H),21a(H)-homomoretane 426
17a(H),21B(H)-30,31-bishomohopane (22S) 440
17a(H),21B(H)-30,31-bishomohopane (22R) 440
17a(H),21B(H)-30,31,32-trishomohopane (22S) 454
17a(H),21 B(H)-30,31 ,32-trishomohopane (22R) 454
17a(H),21 B(H)-30,31 ,32,33-tetrakishomohopane (22S) 468
17a(H),21B(H)-30,'31,32,33-tetrakishomohopane (22R) 468
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482
17a(H),21.B(H)-30,31, 32,33, 34-pentakishomohopane (22 482
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C31H54 T5
C31H54 T6
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0266
SAMPLE LOCATION : RD3A DUP

18a(H)-22,29,30-trisnorhopane(Ts) 370 C27H46 T1
17a(H)-22,29,30-trisnorhopane(Tm) 370 C27H46 T2
17a(H),21B(H)-30-norhopane • 398 C29H50 T3
l7a(H),21B(H)-hopane 412 C30H52 T4
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5
17a(H),21B(H)-30-homohopane(22R) 426 C31H54 T6
17B(H),21a(H)-homomoretane 426 C31H54 T7
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58 T10
17a(H),21B(H)-3D,31,32-trishomohopane(22R) 454 C33H58 T11
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S) 468 C34H60 T12
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R) 468 C34H60 T13
l7a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T14
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0265
SAMPLE LOCATION : RD3A

odrniiaS[a^

18a(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H),
17B(H)
17a(H),
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)

•22,29,30-trisnorhopane (Ts)
•22,29,30-trisnorhopane (Tm)
2lB(H)-30-norhopane
21B(H)-hopane
21B(H)-30-homohopane (22S)
21B(H)-30-homohopane (22R)
,21 a(H)-homomoretane
21B(H)-30,31-bishomohopane (22S)
21B(H)-30,31-bishomohopane (22R)
21 B(H)-30,31,32-trishomohopane (22S)
21B(H)-30,31,32-trishomohopane(22R)
21B(H)-30,31,32,33-tetrakishomohopane(22S)
21B(H)-30,31,32,33-tetrakishomohopane(22R)
21B(H)-30,31,32,33,34-pentakishomohopane (22
21B(H)-30,31,32,33,34-pentakishomohopane(22

370
370
398
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C35H62
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0249
SAMPLE LOCATION : BC3A

i:.::i:;.::;.'::;: /.:,/:] :<;.« :;:;M:;Ov-:::^.::.:V;^:^^
.:;::;:::; ^

18a(H)-22,29,30-trisnorhopane(Ts) 370 C27H46 T1
17a(H)-22,29,30-trisnorhopane (Tm) 370 C27H46 ' T2
17a(H),21B(H)-30-norhopane . 398 C29H50 T3
17a(H),21B(H)-hopane 412 C30H52 T4
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5
17a(H),21B(H)-30-homohopane(22R) 426 C31H54 T6
17B(H),21a(H)-homomoretane 426 C31H54 T7
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58 T10
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454 C33H58 T11
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S) 468 C34H60 T12
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R) 468 C34H60 T13
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T14
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0259
SAMPLE LOCATION : 33SS2A
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18a(H)-22,29,30-trisnorhopane(Ts) 370 C27H46 T1 0.20
17a(H)-22,29,30-trisnorhopane(Tm) 370 C27H46 T2 0.17
17a(H),21B(H)-30-norhopane 398 C29H50 T3 0.60
17a(H),21B(H)-hopane 412 C30H52 T4 0.85
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5 0.25
17a(H),21B(H)-30-homohopane(22fR) 426 C31H54 T6 0.23
17B(H),21a(H)-homomoretane 426 C31H54 T7 0.15
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8 0.24
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9 0.16
17a(H),21B(H)-30,31
17a(H),21B(H)-30,31
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,32-trishomohopane (22S) 454 C33H58 T10 0.16
,32-trishomohopane (22R) 454 C33H58 T11 0.11
,32,33-tetrakishomohopane(22S) 468 C34H60 T12 0.10
,32,33-tetrakishomohopane(22R) ' 468 C34H60 T13 0.09
,32,33, 34-pentakishomohopane (22 482 C35H62 T14 0.12
,32, 33, 34-pentakishomohopane (22 482 C35H62 T15 0.09
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0273
SAMPLE LOCATION : AOI102A

.V;;>L;v-1>!;;}:?;.;X;-k-F:;;::'M^

l::.f̂ :;i.:;:!L;!:;:fjV^

18a(H)-22,29,30-trisnorhopane(Ts) 370 C27H46 T1
17a(H)-22,29,30-trisnorhopane(fm) 370 C27H46 T2
17a(H),21B(H)-30-norhopane 398 C29H50 T3
17a(H),21B(H}-hopane 412 C30H52 T4
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5
17a(H),21B(H)-30-homohopane(22R) * 426 C31H54 T6
17B(H),21a(H)-homomoretane 426 C31H54 T7
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58 T10
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454 C33H5B T11
17a(H),21B(H}-30,31,32,33-tetrakishomohopane(22S) 468 C34H60 T12
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R) 468 C34H60 T13
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T14
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T15

0.06
0.06
0.25
1.07
0.15
0.13
0.04
0.15
0.08
D.08
0.04
O.OB
0.05
0.07
0.06

JbtakTriterpaneg •

:Tm/Ts.-:;5:"--;V-:;::':; •;V:-;!.'--::::::: :::•>•: ::-:::-:-:
:..:'i ;:;;-;.V:;

i-42.25:

C3'4(S)/C34(R): •;..:.:••::: i:-^

Weathered! Percentage :f%P) C29/C30::hbpane5
Sdm of :

Distribution of Common Triterpanes

T13

C:\QPC\OIL\OGDEN\OHOPANE2.WB2



Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER
SAMPLE LOCATION

0119-0384
21SPSA

;F

18a(H)
17a(H)
17a(H)
17a(H)
17a(H),
17a(H),
17B(H)
17a(H),
17a(H),
17a(H),
17a(H),
17a(H),
17a(H),
17a(H),
17a(H),

-22,29, 30-trisnorhopane (Ts)
•22,29,30-trisnorhopane (Tm)
21 B(H)-30-norhopane
21B(H}-hopane
21B(H)-30-homohopane (22S)
21B(H)-30-homohopane (22R)
.21 a(H)-homomoretane
21B(H)-30,31-bishomohopane (22S)
21B(H)-30,31-bishomohopane (22R)
21B(H)-30,31,32-trishomohopane(22S)
21B(H)-30,31,32-trishomohopane(22R)
21 B(H)-30,31 ,32,33-tetrakishomohopane (22S)
21B(H)-30,31,32,33-tetrakishomohopane(22R)
21B(H)-30,31,32,33,34-pentakishomohopane(22
21 B(H)-30,31 , 32,33, 34-pentakishomohopane (22

370
370
398
412
426
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15

0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.03
0.02
0.02
0.00
0.01
0.01
0.00
0.00

.C29/C30,

S'umsbf

Distribution of Common Triterpanes

T8 T9 T10 T11 T12 T13 T14 T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0300
SAMPLE LOCATION : WR09A

18a(H).
17a(H>
17a(H)
17a(H)
17a(H)
17a(H)
17B(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)
17a(H)

•22,29,30-trisnorhopane(Ts) 370
•22,29,30-trisnorhopane (Tm) 370
21B(H)-30-norhopane 398.
21B(H)-hopane 412
21B(H)-30-homohopane(22S) 426
21B(H)-30-homohopane(22R) 426
,21a(H)-homomoretane 426
21B(H)-30,31-bishomohopane (22S) 440
21B(H)-30,31-bishomohopane (22R) 440
21B(H)-30,31,32-trishomohopane (22S) 454
21 B(H)-30,31,32-trishomohopane (22R) 454
21B(H)-30,31,32,33-tetrakishomohopane (22S) 468
21B(H)-30,31,32,33-tetrakishomohopane (22R) 468
21 B(H)-30,31,32,33,34-pentakishomohopane (22 482
21 B(H)-30,31,32,33,34-pentakishomohopane (22 482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15

••(m&K&rt

0.01
0.01
0.09
0.03
0.02
0.02
0.02
0.21
0.14
0.10
0.03
0.02
0.06
0.01
0.00

Distribution of Common Triterpanes

0.25

T5 T6 T7 T8 T9 T10 T11 T12 T13 TM T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0305
SAMPLE LOCATION : WR012A .

18a(H)-22,29,30-trisnorhopane(Ts)
l7a(H)-22,29,30-trisnorhopane(Tm)
17a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21B(H)-30-homohopane(22S)
17a(H),21B(H)-30-homohopane(22R)
17B(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
l7a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B(H)-30,31,32-trishomohopane(22S)
17a(H).21B(H)-30l31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22

îMJte:

370
370
398
412
426
426
426
440
440
454
454
468
468
482
482

fP\'si:':s!-î i.̂ !i!::̂ 4̂r:?I''vCwn«nt:f̂ 9ni
i'-Fbrmal̂ 'i&ĵ tib̂

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9

T10
T11
T12
T13
T14
T15

0.03
0.03
0.12
0.11
0.03
0.03
0.03
0.16
0.06
0.11
0.03
0.04
0.05
0.02
0.01

TotafTriteiipaiies;

%:C34-C35:i::'.i^>

i::::.-::2;54

Weathered 'Percehtageit °/£Pj.
S urn:jif; C29^+ .£30 ;H^p

Distribution of Common Triterpanes

0.16
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T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : 0119-0309
SAMPLE LOCATION : WR019A

18a(H)-22,29,30-trisnorhopane(Ts)
1.7a(H)-22,29,30-trisnorhopane (Tm)
17a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21B(H)-30-homohopane(22S)
17a(H),21B(H)-30-homohopane(22R)
17B(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B(H)-30.31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30l31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22

370
370
398
412
426
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54 '
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9

T10
T11
T12
T13
T14
T15

0.06
0.05
0.18
0.24
0.08
0.07
0.05
0.15
0.06
0.06
0.03
0.08
0.05
0.06
0.04

T otai :;:j£ritet: ftah Bis; ;*&

C33{S)/C33i(R):"i

ihopahes

Distribution of Common Triterpanes

0.25

0.15

c
-O
O

0.05

T7 Tfl T9

M/Z 191
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B01.19-0307
SAMPLE LOCATION : WR014A

• ^mpoUria ĵ:!;';;:;;; :..:.;V :̂
;'!;'!;.;:;:;̂ :.:;!

18a(H)-22,29,30-trisnorhopane (Ts)
17a(H)-22,29,30-trisnorhopane(Tm)
17a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21B(H)-30-homohopane(22S)
17a(H),21B'(H)-30-homohopane(22R)
17B(H),21 a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B(H)-30,31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22

370
370
398
412
426
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12-
T13
T14
•T15

0.02
0.02
0.07
0.09
0.04
0.03
0.03
0.04
0.02
0.02
0.01
0.03
0.02
0.02
0.01

Total!!? riterparies :. 'f;f

%.C34-.C35":. •:;.;:;

C29/C30,;;:;;. :;.;;:•:•;•;
G32{SJ/.C32(R) "I!

C34fs.)/e34(R):: •;

Weathered; Perc
.Um.:,of:C29:+: G30

Distribution of Common Triterpanes

0.1 r

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0302
SAMPLE LOCATION : WR011A

[$MlMtf™?

18a(H)-22,29,30-trisnorhopane(Ts)
17a(H)-22,29,30-trisnorhopane(Tm)
17a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21 B(H)-30-homohopane (22S)
17a(H),21B(H)-30-homohopanfe(22R)
17B(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B(H)-30,31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22

370
370
398
412
42B
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9

T10
T11
T12
T13
T14
T15

0.09
0.07
0.27
0.34
0.12
0.11
0.09
0.19
0.12
0.11
0.07
0.07
•0.07
0.07
0.05

.Total.Trrter panes.;:';-.;; ;-:;:;.:':..-.':;'.;.":..:.....:.;;...; ••'::-:,:::-.::':

Weathereid::Perceh.tage::(%P;):.G29/C3ghbpanes

Distribution of Common Triterpanes

T1 • T2 T7 .. TB T9

'M/Z 191
T10 T11 T12 T13 T14 T15
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER B0119-0312
SAMPLE LOCATION WR021ADUP

';•;:•;..•:..:::.:;: ;.r :::':;;:;;'T:j':';;:':i.i7p&rnippund-: ;:-; :r-:-::;:
:h •- j-v.i ;-;.j .-.::.. : .:. .:i-MW:;-;i;-v;''RdrrnuiaiV Symbol/. > ::.

18a(H)-22,29,30-trisnorhopane(Ts) 370 C27H46 T1
17a(H)-22,29,30-trisnorhopane(Tm) 370 C27H46 T2
17a(H),21B(H)-30-norhopane ' 398 C29H50 T3
17a(H),21B(H)-hopane 412 C30H52 T4
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5
17a(H),21B(H)-30-homohopane(22R) ' 426 C31H54 T6
17B(H),21a(H)-homomoretane 426 C31H54 T7
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58 T10
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454 C33H58 T11
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S) 468 C34H60 T12
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R) 468 C34H60 T13
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62 T14
17a(H),21B(H)-30,31, 32,33, 34-pentakishomohopane (22 482 C35H62 T15

•fT;iatal>Tt:itisr.paiJfe'slffis
•%::C30;:H::;;i-:'*;.:-;:: -M--;: •.:•'&:'
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•%*C:34?035ii:;: M% m
irrnras;:;;ii;s:-;.;;:.i;:iiis;:; .:-;.;:;:-
:G29/C30i;:-';—- *•'&••?• :;;:::':;

C32{S#e3Z(R)';:p; 4:;:::;
G'33-(SV:G3'3(Rp;:^i:>i
C3;4{S:)/:C34:(Ri);:;:;:; ; : ; : ; • $?'•
•G35(S)y;0S5i[:R:);;:;;-;-S;is:

W.eiathered;:Pe:rcerl:ta;g
:Sufa;}ti£iS2M:iG&Q

' •; :>i. i •; ';w:: ;•;:•::;•••:
• .'. ;.; : :•: .•;;:;:- :;-:: .;:

; :•; •.;•• : :': .»': : ^:-. :'.'

'. / ;;:'; : ;Q; ; ;;; :'•:
• ;.; i::i : •;';-;:i!'::::; ;'i

;: •':.; • :;::.:':..;:;; -:
:i ;";;.; i!??-;:1^? ;.:

. -i :•;; : ;;;;:;i';;::;; ;•;
: :••:; ••" : .:;'::;:;:;; ;•;
S~i •-': • ;;;:;•;•>:; :•;
ei;(:%R) C29/C30

trlS^aeerifiiSif

.: -:. :•:•:'•

' '•. .:;i':.-':

•- .- :•. :'. .

': • :';:::

i . :i;.;i
;' ;;;'•!
:. iiSi
"i '.: :"•-•

V.;i. ::::;-;
hopiah
r.j*'\:':i::!.' :

. .... .. .... ... ..

;•

':

:

5

•i

'.'.-! '' :-. '. 's

•:•;:•? i.;;.?;

?;.;•;• 5s;

:;•;; ;•; >;;;;

::•!' •': :: -:':-::

'' ^ij. .:'.' .r''i':;

::'; '::!•£:

•&•};: ••?•

".. : ':•'. : '•:' : V.:1: :

;:::•:

&

;•;!•;
::;::
i.'i:;i
:;•!•:

:::;.:

:•:':;•:

::i;.:

;i;;:;

;:•: :V:;:.:.:"!::;!'K

s ;:;;::;?:j::i;.:
: :':V: :j: : ':::;:;:

.•: -?™; -a
:i ;•:;•;?;! «:?
': !^'-:::': :;::;.

': ;?;•;:•;? >??S
•• :'!':'! :•:'!• •:•':-:•!

-• ! Si'-1:!': i'ff.

• i^i!h?i! i:si
••;;:';'i: ;.?;;- ii'i;

.iiNist; iiii

;:-.;;:•::: M;

:;:;:•:•;:::•;::
i;:£:;H::-i;
:-;::::-: : :-: ::

:;

;•: ::••-:-• :•:•;.

:::'':;:::;:'0i

••;-::::::':'.. '•:'•:

Vtttt

?JJfi::S??

ii}p:fi:
••:':>

 :
:: ;':-:-:-

S; :•:;; ;g *: ; ;i :::;;;.i':;;.::

K :•;•; H: if: ;' £ jisi£!

sis^l Hs 'î iS'i
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER
SAMPLE LOCATION

B0119-0311
WR021A

;:I:-;--:-:x1 :̂1^

18a(H)-22,29,30-trisnorhopane(Ts)
17a(H)-22,29,30-trisnorhopane(Tm)
17a(H),21 B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21B(H)-30-homohopane(22S)
17a(H),21B(H)-30-homohopane(22R)
17B(H),21a(H)-homomoretane
l7a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane (22R)
17a(H),21B(H)-30,31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22
17a(H),21 B(H}-30,31,32,33,34-pentakishomohopane (22

370
370
39.8
412
426
426 '
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15

0.01
0.01
0.04
0.05
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.02
0.02
0.01
0.01

% r-*ofv :.•••:•'":"••'""•" :' ; ; - - - . :-.'.-:..':;': • '
I -V>OW •:• ::.-:•; ::; ':": •.•":: . . . : ;.: .: •.• • •
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0319
SAMPLE LOCATION: WR025A

£i t i t f t t

18a(H)-22,29,30-trisnorhopane(Ts) . 370 C27H46 T1
17a(H)-22,29,30-trisnorhopane(Tm) 370 C27H46 T2
17a(H),2lB(H)-30-norhopane 398 C29H50 T3
17a(H),21B(H)-hopane 412 C30H52 T4
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5
17a(H),21B(H)-30-homohopane(22R) 426 C31H54 T6
17B(H),21a(H)-homomoretane 426 C31H54 T7
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58 T10
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454 C33H58 T11
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S) 468 C34H60 T12
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R) 468 C34H60 T13
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62 T14
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62 T15

0.03
0.03
0.09
0.12
0.04
0.04
0.03
0.05
0.03
0.04
0.02
0.02
0.03
0.03
0.02

Total :1Tfiterpang$:;.' i:;:.;;-::'':'

'/<>.:C34TC35:v

C33(S)/C33(R)::
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0314
SAMPLE LOCATION : WR022A

Siilf lillll&iiffi! 'SEx IS SsS! Stfll,
18a(H)-22,29,30-trisnorhopane(Ts) 370 C27H46
17a(H)-22,29,30-trisnorhopane(Tm) 370 C27H46
17a(H),21B(H)-30-norhopane 398 C29H50
17a(H),21B(H)-hopane 412 C30H52
17a(H),21B(H)-30-homohopane(22S) 426 C31H54
17a(H),21B(H)-30-homohopane(22R) 426 C31H54
17B(H),21a(H)-homomoretane 426 C31H54
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454 C33H58
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S) 468 C34H60
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R) 468 C34H60
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMKLt NUMBtK BUny-UJIS

SAMPLE LOCATION WR022ADUP

18a(H)-22,29,30-trisnorhopane (Ts) 370
17a(H)-22,29,30-trisnorhopane (Tm) 370
17a(H),21B(H)-30-norhopane 398
17a(H),21B(H)-hopane 412
17a(H),21B(H)-30-homohopane (22S) 426
17a(H),21B(H)-30-homohopane (22R) 426
17B(H),21a(H)-homomoretane 426
17a(H),21B(H)-30,31-bishomohopane (22S) 440
17a(H),21B(H)-30,31-bishomohopane (22R) 440
17a(H),21B(H)-30,31,32-trishomohopane (22S) 454
17a(H),21B(H)-30,31,32-trishomohopane (22R) 454
17a(H),21B(H)-30,31,32,33-tetrakishomohopane (22S) 468
17a(H),21B(H)-30,31,32,33-tetrakishomohopane (22R) 468
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482
•17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0317
SAMPLE LOCATION : WR24A

18a(H)-22,29,30-trisnorhopane(Ts)
17a(H)-22,29,30-trisnorhopane (fm)
l7a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21 B(H)-30-homohopane (22S)
17a(H),21B(H)-30-homohopane(22R)
17B(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B{H)-30,31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H).21B(H)-30,31,32,33-tetrakishomohopane(22S)
l7a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22
17a(H},21B(H)-30,31,32,33,34-pentakishomohopane (22

370
370
398
412
426
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H5B
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8
T9

T10
T11
T12
T13
T14
T15

0.12
0.10
0.39
0.49
0.16
0.18
0.13
0.30
0.20
0.16
0.08
0.16
0.16
0.10
0.06

Total Irlterpanes
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A

;:y.::̂ ;£-;!;.:!;l:;;:;-!;;̂
18a(H)-22,29,30-trisnorhopane (Ts) 370
17a(H)-22,29,30-trisnorhopane (Tm) 370
17a(H),21B(H)-30-norhopane ' 398
17a(H),21B(H)-hopane 412
17a(H),21B(H)-30-homohopane(22S) 426
17a(H),21B(H)-30-homohopane (22R) 426
17B(H),21a(H)-homomoretane 426
17a(H),21B(H)-30,31-bishomohopane(22S) ' 440
17a(H),21B(H)-30,31-bishomohopane (22R) 440
17a(H),21B(H)-30,31,32-trishomohopane (22S) 454
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454
17a(H),21B(H)-30,31,32,33-tetrakishomohopane (22S) 468
17a(H),21B(H)-30,31,32,33-tetrakishomohopane (22R) 468
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
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T13
T14
T15

0.07
0.07
0.24
0.30
0.11
0.09
0.06
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A MS

-:-:

18a(H)-22,29,30-trisnorhopane(Ts)
17a(H)-22,29,30-trisnorhopane(Tm)
17a(H),21B(H)-30-norhopane
17a(H),21B(H)-hopane
17a(H),21B(H)-30-homohopane(22S)
17a(H),21B(H)-30-homohopane(22R) '
17B(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane(22S)
17a(H),21B(H)-30,31-bishomohopane(22R)
17a(H),21B(H)-30,31,32-trishomohopane(22S)
17a(H),21B(H)-30,31,32-trishomohopane(22R)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22S)
17a(H),21B(H)-30,31,32,33-tetrakishomohopane(22R)
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22

370
370
398.
412
426
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C29H50
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56

. C33H58
C33H58
C34H60
C34H60
C35H62
C35H62

T1
T2
T3
T4
T5
T6
T7
T8

' T9
T10
T11
T12
T13
T14
T15

.jConcenttafipa
:•:::! :î #M :̂

0.10
0.09
0.33
0.41
0.14
0.15
0.08
0.16
O.OB
0.09
0.05
0.09
0.11
0.08
0.06

Total Ttrteipan'eg-:::.i-::-v:':';i::-
%..C30>! ".:i;-:::h::.J:::v •'. ;.-::;v:K:;; •••

Tm/Ts;:::. ::.••:::•::•;:::.;•;:.!
C29/C30-::.- :G'-'.'^

viwxs

Weiathere<j: Percentage: :f %P.) -C29/.C30- hbpanes::

0.5 -

Distribution of Common Triterpanes

T7 T8 T9

M/Z 191

T14 T15

C:\QPC\OIL\OGDEN\OHOPANE1.WB2



Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A MSD

: ' -

18a(H)-22,29,30-trisnorhopane(Ts)- 370 C27H46 T1
17a(H)-22,29,30-trisnorhopane(Tm) . 370 C27H46 T2
17a(H),2lB(H)-30-norhopane 398 C29H50 T3
17a(H),21B(H)-hopane 412 C30H52 T4
17a(H),21B(H)-30-homohopane(22S) 426 C31H54 T5
17a(H),21B(H)-30-homohopane(22R) 426 C31H54 T6
17B(H),21a(H)-homomoretane 426 C31H54 T7
17a(H),21B(H)-30,31-bishomohopane(22S) 440 C32H56 T8
17a(H),21B(H)-30,31-bishomohopane(22R) 440 C32H56 T9
17a(H),21B(H)-30,31,32-trishomohopane(22S) 454 C33H58 T10
17a(H),21B(H)-30,31,32-trishomohopane(22R) 454 C33H58 T11
17a(H),21B(hi)-30,31,32,33-tetrakishomohopane(22S) 468 C34H60 T12
17a(H),21B(H)-30,31,32,33-tetrakishoraohopane(22R) 468 C34H60 T13
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62 T14
17a(H),21B(H)-30,31,32,33,34-pentakishomohopane(22 482 C35H62 T15

0.06
0.08
0.28
0.37
0.12
0.11
0.07
0.17
0.10
0.08
0.05
0.09
0.09
0.07
0.05

.Total .Triterpanes.:

C34(S)/C34(f{]l:.:-. : • . . ' ; ; ;

Weathered •Percentage::f%P').€29/C30:Jiopahes-:

Sum:ofC294.e30iM6|:)ane::(T3ffr4 :̂::::::": 1̂ 71

Distribution of Common Triterpanes

0.4

C:\QPC\OIL\OGDEN\OHOPANE1.WB2
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SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Moisture
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30 STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

.TdM:*T*iT*r^J-]V:.

01 19-0162 ms

BC3A MS

R1A00119
Oil
LOW

1.0 Liter
100

1 mL
1 X

811594
766770

10

0
O
O
O
0
O
O
O
O
O
O
0
O

Area

8573
7701

21996
37057

8251
5370
2102
6945
3929
2418
Mil
1848
2036
2405
1000

••^59053-

Calib.
Avg.RF

0.1940
0.1940
0.1940
0.1940

0.1940

0.1940

0.1940
0.1940

0.1940

0.1940
0.1940

0.1940
0.1940

0.5280

0.5280

0.5280

0.5280

0.5280

0.5280

0.5280

0.5280

0.5280
0.5280

0.5280
0.5280

0.5280

0.5280

0.5280

:.i,;:;:p::.V:..-::.: -if :••::;•

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

.0.21
0.19
0.54
0.92
0.20
0.13
0.05
0.17
0.10

. 0.06
0.04
0.05
0.05
0.06
0.02

*Km&-\

Cone.
ug/L

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 .
0.00

0.21
0.19
0.54
0.92
0.20
0.13
0.05
0.17
0.10
0.06
0.04
0.05
0.05
0.06'
0.02

mmw&

0.19400
0.52800

Estimated

MDL

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

Very Low level of Hopanes...Steranes were not from an oil source and pattern was
affected/masked by sterane compounds related to animal feces and waste.

C:\QPC\OIL\OGDEN\OHOPANES.WB2



SAMPLE NUMBER B01 19-0252

Sample Location SCIA

WA# R1A00119
Matrix Oil
HIGH, or LOW level LOW
Initial Wt. or Vol. 30.0 g
Percent Solids 100
Final Volume 5 mL
Additional Dilution 1 x
Chrysened12Area • 1100371
Perylene d12 Area 918091
Internal Standard (ng) 10

COMPOUND

STERANE (S1)
STERANE (S2).
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

iT^ l̂irS«wt̂ ^Miî

Area

21030
7711

14457
22684
16042
14324
23737
16328
21778
42046

3.168
25183
21303

41518
38219

129665
175407

57115
51679

11061
34131
58567
38455
40412
24839
31169
31625
25833

?;;;3:Q5072,:

Calib.
Avg.RF

0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

:.;.:.:•; : ' . . [ . :;.': ,:.;..:•':!:

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.99
0.36
0.68
1.06
0.75
0.67
1.11
0.76
1.02
1.97
0.15

1.18
1.00

. 0.86
0.79
2.67
3.62
1.18
1.07

0.23

0.70
1.21
0.79
0.83
0.51
0.64
0.65
0.53

;;:>;. ;;:::;;?:,i-:0 :;;:.:

Cone.
mg/Kg

0.16
0.06
0.11
0.18
0.13
0.11
0.19
0.13
0.17
0.33
0.02
0.20
0.17

0.14
0.13
0.45
0.60
0.20 '

(MB

0.04

0.12
0.20
0.13
0.14
0.09
0.11
0.11
0.09

i:̂ «OS;

0.19400
0.52800

MDL

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

C:\QPC\OIL\OGDEN\OHOPANES.WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysened12 Area
Perylene d12 Area
Internal Standard (ng)

. i

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (34)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (31 0)
STERANE (311)
STERANE (S12)
C30 STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2J
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

i Total , Of T3 tT4,;; :• i'-i :•: : i; i ?:: :"" >: : •

B01 19-0266 Ogden Railyard

RD3A DUP

R1A00119
Oil
LOW

30.0 g Steranes RF
59 Hopanes RF

5 mL
1 x . .

1128172
967942

10

Area

3545
1466
2255
3804
2287
6644
6677
2859
3254
5708
438

3332
13673

7284
6376

24597
27523

8903
7456

5871
19482
12204
15325

5459
11408
14495
5284
3478

;: :=• ; :; Y52120

Calib.
Avg.RF

0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

0.5280
. 0.5280

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

I..;.;:--::-.;-:.;;.:.;:.::

Inst
Cone.

0.16
0.07
0.10
0.17
0.10
0.30
0.31
0.13
0.15
0.26
0.02
0.15
0.62

0.14
0.12
0.48
0.54
0.17
0.15

0.11
0.38
0.24
0.30
0.11
0.22
0.28
0.10
0.07

•': :̂:'::E;';:.:';V:

Cone.
mg/Kg

0.05
0.02
0.03
0.05
0.03
0.09
0.09
0.04
0.04
0.07
0.01
0.04
0.18

0.04
0.04
0.14
0.15
0.05
0.04

0.03
0.11
0.07
0.08
0.03
0.06
0.08
0.03
0.02

WMW9Y

0.19400
0.52800

MDL

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

C:\QPC\OIL\OGDEN\OHOPANES.WB2



SAMPLE NUMBER B01 1 9-0265

Sample Location RD3A

WA# R1A00119

Matrix Oil
HIGH, or LOW level LOW
Initial Wt. or Vol. 30.0 g
Percent Solids 27
Final Volume 5 mL
Additional Dilution • 1 x
Chrysene d12 Area 1105073
Perylene d12 Area 915341
Internal Standard (ng) 10

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE' (s?)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

:'T6taiHbf:T3^4l::::::::;::-:;-i::v;::-:-'--:'?i:-:::::

Area

3627
1613
1968
5128
2626
2421
4728
2612
3756
6753

363
5483

14300

7559
7359

26664
31435

9658
12585

6136
20145
19419
21619

4323
13578
20808

5897
4298

: ;;::::58999"

Calib.
Avg.RF

0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

.,:.;. .::::::".,:,•,. .:•:,; .:

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.17
0.08
0.09
0.24
0.12
0.11
0.22
0.12
0.18
0.31
0.02
0.26
0.67

0.16
0.15
0.55
0.65
0.20
0.26

0.13
0.42
0.40
0.45
0.09
0.28
.0.43
0.12
0.09

;%^::-i&'C%

Cone.
mg/Kg

. 0.11
0.05
0.06
0.15
0.08
0.07
0.14
0.08
0.11
0.20
0.01
0.16
0.42

0.10
0.10
0.34
0.41
0.12
0.16

0.08
0.26
0.25
0.28
0.06
0.18
0.27
0.08
0.06

;:;:p;P.;.!Q;7:5.

0.19400
0.52800

MDL

0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31

0.31
0.31
0.31
0.31
0.31
0.31

0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

B01 19-0249

BC3A

R1A00119
Oil
LOW

30.0 g
79
5 mL
1 X

1058694
895013

10

Area

5895
1962
3000
5552
4985
4885

10087
4196
7927

14419
2056
8843

14772

12800
14939
46499
67755
22421
18400
16449
19613
13085
14742

7932
9049
5157

10609
6495

Calib.
Avq.RF

0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940

0.5280
0.5280.
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.29
0.10
0.15
0.27
0.24
0.24
0.49
0.20
0.39
0.70
0.10
0.43
0.72

0.27
0.32
0.98
1.43
0.47
0.39
0.35
0.42
0.28
0.31
0.17
0.19
0.11
0.22
0.14

Cone.
mg/Kg

0.06
0.02
0.03
0.06
0.05
0.05
0.10
0.04
0.08
0.15
0.02
0.09
0.15

0.06
0.07
0.21
0.30
0.10
0.08
0.07
0.09
0.06
0.07
0.04
0.04
0.02
0.05
0.03

0.19400
0.52800

MDL

0.11
. 0.11

0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11

0.11
0.11
0.11
0.11
0.11
0.11

0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11

.fotai M-t̂ ^-iV :̂;:̂

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#

Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

Tbtai,of:T3*w-l--::::-
:;.

B01 19-0259 Ogden Railyard

33SS2A

R1A00119

Oil
LOW

30^0 g Steranes RF
68 Hopanes RF

5 mL
1 X

1221444
983931

10

Area

22128
10005
14670
31300
19881
17518
33770
18126
22054
42329

3548
27214
29704

42654
36646

127925
182090

54077
49304

30983
50492
33976
34438
23543
20987
19235
25983
19030

;: : •. 3100i5.::

Calib.
Avg.RF

0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

,::::: V: : .-:": !.:!?::?f ::

Inst
Cone.

0.93
0.42
0.62
1.32
0.84
0.74
1.43
0.76
0.93
1.79
0.15
1.15
1.25

0.82
0.71
2.46
3.50
1.04
0.95

0.60
0.97
0.65
0.66
0.45
0.40
0.37
0.50
0.37

::- '!"::>>:'; ?.."•.:

Cone.
mg/Kg

0.23
0.10
0.15
0.32
0.20
0.18
0.35
0.19
0.23
0.44
0.04
0.28
0.31

0.20
0.17
0.60
0.85
0.25
0.23

0.15
0.24
0.16
0.16
0.11
0.10
0.09
0.12
0.09

:-;:-'-;::-':̂ ;V::1:i45-:

0.19400
0.52800

MDL

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

C:\QPC\OIL\OGDEN\OHOPANE2.WB2



SAMPLE NUMBER

Sample Location

WA#

Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRJTERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

•law^mmmmm^

B01 19-0273 Ogden Railyard

AOI102A

R1A00119
Oil
LOW

30.0 g Steranes RF
71 Hopanes RF

5 mL .
1 X

1046949
804150

10

Area

1
1
1
1
1
1
1
1
1
1
1
1
1

11429
10029
45410

193182
27028
24021

7301
27997
15265
15195
6742

. 15355
8593

12363
10289

mssfts*

Calib.
Avg.RF

0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940
0.1940

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280
0.5280

:; : :-•": :•: '. !:"':::.! '.': :: t^i?. :£io: £! !;!

Inst
Cone.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.27
0.24
1.07
4.55
0.64
0.57

0.17
0.66
0.36

. 0.36
0.16
0.36
0.20
0.29
0.24

&%%$%%%*

Cone.
nng/Kg

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.06
0.06
0.25
1.07
0.15
0.13

0.04
0.15
0.08
0.08
0.04
0.08
0.05
0.07
0.06

0.19400
0.52800

MDL

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

C:\QPC\OIL\OGDEN\OHOPANE2.WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Moisture
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (31 2)
C30 STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

.T«4i.«:ira*T4-".. •:••;;:--;;

0119-0384 Ogden Railyard

21SPSA

R1A00119
Oil
LOW

30.0 g Steranes RF
74 Hopanes RF

1 mL
1 X

791322
645463

10

Area

905
300
473

1081
564

1621
1621
434
682

1726
300

2226
26252

1493
2133
9874
6598
3166
2171
2082

25486
16036
14520

3416
10407
10527
2040
1430

-I -.:?lfi47Z.:

Calib.
Avq.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

'•;:;::!:-'!:--.;-;j:;-
:;'-:-i:-:':":.0

Inst
Cone.

0.06
0.02
0.03
0.07
0.04
0.11
0.11
0.03
0.05
0.12
0.02
0.15
1.77

0.04
0.06
0.28
0.19
0.09
0.06
0.06
0.73
0.46
0.42
0.10
0.30
0.30
0.06
0.04

Qi;jpH&;^

Cone.
ug/L

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.01
0.08

0.00
0.00
0.01
0.01
0.00
0.00

. 0.00
0.03
0.02
0.02
0.00
0.01
0.01
0.00
0.00

0.18700
0.54100

Estimated

MDL

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

Very Low level of Hopanes...Steranes were not from an oil source and pattern was
affected/masked by sterane compounds related to anjmal feces and waste.

C:\QPC\OIL\OGDEN\OHOPANE2.WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

B01 19-0300

WR09A

R1A00119 .
Oil
LOW

30.0 g
28

5 mL
1 X

968495
757002

10

Area

288
141
270
409
242
779
167
280
709

1911
369

1731
4581

976
1034
6112
2382
1266
1159

1092
14598

9855
7213
2194
1660
4462

358
304

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.02
0.01
0.01
0.02
0.01
0.04
0.01
0.02
0.04
0.11
0.02
0.10
0.25

0.02
0.03
0.15
0.06
0.03
0.03

0.03
0.36
0.24
0.18
0.05
0.04
0.11
0.01
0.01

Cone.
mg/Kg

0.01
0.00
0.01
0.01
0.01
0.03
0.01
0.01
0.02
0.06
0.01
0.06
0.15

0.01
0.01
0.09
0.03
0.02
0.02
0.02
0.21
0.14
0.10
0.03
0.02
0.06
0.01
0.00

0.18700
0.54100

MDL

0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29

0.29
0.29
0.29
0.29
0.29
0.29

0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29

Total Of ;T3Vr4;:.::
 ;V "^ .'-• :'.:: ' ! • ! ' •'• ::.B494'.-.: ':::^>^d\T^? :̂-i|::!';i-kî i!p:!:i.i;j!;: î.5!!

C:\QPC\OIL\OGDEN\OHOPANE3.WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution •
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

:» of T3*w. --• - v : - !

B01 19-0305

WR012A

R1A00119
Oil
LOW

30.0 g
44

5 mL
1 X

994717
765792

10

Area

1327
711
951

2216
822

1734
1734
1135
1449
3861
704

2917
9918

3330
2996

13333
12442
3763
3678
3219

17517
6883

11863
2747
3880
5437
2194
1450

••T .':::25775:.i

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

•"•"•; ••. ". ' '"' ;'..'• •••"•

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.07
0.04
0.05
0.12
0.04
0.09
0.09
0.06
0.08
0.21
0.04
0.16
0.53

0.08
0.07
0.32
0.30
0.09
0.09
0.08
0.42
0.17
0.29
0.07
0.09

. 0.13
0.05
0.03

•;-:::;.;;:;:;..:;;:;iB'i:i-:i'-

Cone.
mg/Kg

0.03
0.01
0.02
0.04
0.02
0.04
0.04
0.02
0.03
0.08
0.01
0.06
0.20

0.03
0.03
0.12
0.11
0.03
0^03
0.03
0.16
0.06
0.11
0.03
0.04
0.05
0.02
0.01

0.18700
0.54100

MDL

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

0.19
0.19
0.19
0.19
0.19
•0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

C:\QPC\OIL\OGDEN\OHOPANE3.WB2



SAMPLE NUMBER

Sample Location

WA# ,
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Moisture
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30 STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

•Total :ofT3+T4'.::,. ->::•'•• ;-••;•;;

0119-0309

WR019A

R1A00119

Oil
LOW

30.0
41

5
1

610919
652105

10

V

Area

2018
869

1283
2212
1433
4198
4198
1508
2306
3658
287

2493
6199

5138
4243

15372
20254

6661
6053

4722
12713
4763
5285
2805
6567
5520
5210
3211

:=-.='•" 35626= ;

Ogden Railyard

g Steranes RF
Hopanes RF

mL
X

• VJ r .. .

Calib.
Avq.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

;;..,..:...,..:•..;;.:;,.;:;:,•

Inst
Cone.

0.18
0.08
0.11
0.19
0.13
0.37
0.37
0.13
0.20
0.32
0.03
0.22
0.54

0.15
0.12
0.44
0.57
0.19
0.17
0.13
0.36
0.14
0.15

' 0.08
0.19
0.16
0.15
0.09

#^?:$IH

Cone.
ug/L

0.07
0.03
0.05
0.08
0.05
0.15
0.15
0.05
0.08
0.13
0.01
0.09
0.22

0.06
0.05
0.18
0.24
0.08
0.07

0.05
0.15
0.06
0.06
0.03
0.08
0.06
0.06
0.04

^mm

0.18700
0.54100

Estimated

MDL

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Very Low level of Hopanes...Steranes were not from an oil source and pattern was
affected/masked by sterane compounds related to animal feces and waste.

C:\QPC\OIL\OGDEN\OHOPANE3.WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

B01 19-0307

WR014A

R1A00119
Oil
LOW

30.0 g
65

5 mL
1 X

986960
789162

10

Ogden Railyard

Steranes RF
Hopanes RF

Calib.
COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

Area Avg

1853
812

1700
2795
1493
4124
4124
1302
1842
3359
226

1965
4618

3723
3573

11972
15252
6079
4924
4319
6461
2593
3771
2001
4418
3544
2856
2442

.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

Inst
Cone.

0.10
0.04
0.09
0.15
0.08
0.22
0.22
0.07
0.10
0.18
0.01
0.11
0.25

0.09
0.08
0.28
0.36
0.14
0.12
0.10
0.15
0.06
0.09
0.05
0.10
0.08
0.07
0.06

Cone.
mg/Kq

0.03
0.01
0.02
0.04
0.02
0.06
0.06
0.02
0.03
0.05
0.00
0.03
0.06

0.02
0.02
0.07
0.09
0.04
0.03
0.03
0.04
0.02
0.02
0.01
0.03
0.02
0.02
0.01

0.18700
0.54100

MDL

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

;«»̂ ^

C:\QPC\O1L\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard .(ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

Totat bf T'S'+rf 4;-' -:: .v' j • • ' ::- :

B01 19-0302

WR011A

R1A00119
Oil
LOW

30.0 g
53
5 mL
1 X

1133835
858512

10

Area

5107
2459
2915
6199
3183

. 1487
6850
3770
6652

11237
1165
8037

14403

13268
11113
39878
50615
17501
15798

13685
28316
17922
15686
10057
10955
10933
10895
7366

.:• .:.:.. '.-90493.:

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

::::-:V.'-:;:Y:;:::^

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.24
0.12
0.14
0.29
0.15
0.07
0.32
0.18
0.31
0.53
0.05
0.38
0.68

0.29
0.24
0.86
1.09
0.38
0.34

0.29
0.61
0.39

. 0.34
0.22
0.24
0.24
0.23
0.16

.".;!:!":! :::.::i /X'-: •'.':

Cone.
rnq/Kg

0.08
0.04
0.04
0.09
0.05
0.02
0.10
0.06
0.10
0.17
0.02
0.12
0.21

0.09
0.07
0.27
0.34
0.12
0.11

0.09
0.19
0.12
0.11
0.07
0.07
0.07
0.07
0.05

m-*?m$

0.18700
0.54100

MDL

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#

Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE '(S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)

.TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

: if ;oitai ; :of- ITS £!T4 ; ;;•:;; Ĵ ihS ;• :-i ' :

B0119-0312 Ogden Railyard

WR021ADUP

R1A00119

Oil
LOW

30.0 g Steranes RF
64 Hopanes RF

5 mL
1 X

894518
797553

10

j

Area

1224
478

•• 872
1611

969
2730
2730

912
1149
2145

203
1411
3444

2130
2307
7531
9283
3343
3155

3165
4247
3857
2697
1268
4404
3452
1611
1447

:m:::j:1:6814\:

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

i^^mmm

Inst
Cone.

0.07
0.03
0.05,
0.10
0.06
0.16
0.16
0.05
0.07
0.13
0.01
0.08
0.21

0.05
0.05
0.17
0.22
0.08
0.07

0.07
0.10
0.09
0.06
0.03
0.10
0.08
0.04
0.03

Cone.
mg/Kg

0.02
0.01
0.01
0.03
0.02
0.04
0.04
0.01'
0.02
0.03
0.00
0.02
0.05

0.01
0.01
0.05
0.06
0.02 '
0.02

0.02
0.03
0.02
0.02
0.01
0.03
0.02
0.01
0.01

0.18700
0.54100

MDL

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER B01 1 9-031 1

Sample Location WR021A

WA# R1A00119

Matrix Oil
HIGH, or LOW level LOW
Initial Wt. or Vol. 30.0 g
Percent Solids 70
Final Volume 5 mL
Additional Dilution 1 x
Chrysened12 Area 885034
Perylene d12 Area 784078
Internal Standard (ng) 10

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T8)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

; iTibtaii ;;;bf JTS îr&î  ::: £; ?H si ̂  ; ; : ; ; : • ; ;;;

Area

1118
400
516

1487
887

2834
2834

890
1122
2040

262
1064
3304

2210
2051
6725
8918
2973
2820

2926
4241
2388
2615
1139
4037
2813
2007
1222

kiv-i.viise'&fe

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

ji&pSixi^sspj

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.07
0.02
0.03
0.09
0.05
0.17
0.17
0.05
0.07
0.12
0.02
0.06
0.20

0.05
0.05
0.16
0.21
0.07
0.07

0.07
0.10
0.06
0.06
0.03
0.10
0.07
0.05
0.03

Cone.
mg/Kq

0.02
0.01
0.01
0.02
0.01
0.04
0.04
0.01
0.02
0.03
0.00
0.02
0.05

0.01
0.01
0.04
0.05
0.02
0.02

0.02
0.02
0.01
0.01
0.01 .
0,02
0.02
0.01
0.01

0.18700
0.54100

MDL

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#

Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylened12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE -(S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRiTERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRiTERPANE (T14)
TRITERPANE (T15)

B01 19-031 9

WR025A

R1A00119
Oil
LOW

30.0 g
65

5 mL
1 X

964420
846541

10

Area

2475
1247
2520
2962
1804
5007
5007
1710
2289
4202

145
3349
7137

4913
4469

16645
20644
7042
7002

5291
9256
4666
6695
2735
3628
5538
4530
3764

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.14
0.07
0.14
0.16
0.10
0.28
0.28
0.09
0.13
0.23
0.01
0.19
0.40

0.11
0.10
0.36
0.45
0.15
0.15

0.12
0.20
0.10
0.15
0.06
0.08
0.12
0.10
0.08

Cone.
mg/Kg

0.04
0.02
0.04
0.04
0.03
0.07
0.07
0.02
0.03
0.06
0.00
0.05
0.10

0.03
0.03
0.09
0.12
0.04
0.04

0.03
0.05
0.03
0.04
0.02
0.02
0.03
0.03
0.02

0.18700
0.54100

MDL

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

TOBIW T3+T4 --'•••-•:•:•• -V:-.-:372»= .•:.:̂ :̂":;î !.̂ :̂ a?^^^

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5) .
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

*g^W!ra* îilll̂ !̂i!!!l

B01 19-0314

WR022A

R1A00119
Oil
LOW

30.0 g
73

5 mL
1 X

1012114
878122

10

Area

2310
1108
2046
2762
1500
4574
4574
1720
2011
3322

426
2656
6903

4164
4242

14026
17257
6248
5828

4503
7480
4237
5348
2205

10109
18403

3658
3160

î lOTSl

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

iPiiWIH&iiS

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.12
0.06
0.11
0.15
0.08
0.24
0.24
0.09
0.11
0.18
0.02
0.14
0.36

0.09
0.09
0.30
0.36
0.13
0.12
0.09
0.16
0.09
0.11
0.05
0.21
0.39
0.08
0.07

\$$x$m%&z

Cone.
mg/Kg

0.03
0.01
0.02
0.03
0.02
0.06
0.06
0.02
0.02
0.04
0.01
0.03
0.08

0.02
0.02
0.07
0.08
0.03
0.03

0.02
0.04
0.02
0.03
0.01
0.05
0.09
0.02
0.02

pS îVi&ilS;;

0.18700
0.54100

MDL

0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.1 i
0.11

0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

:.Total.of T3.+T4 : ::::T;; K- ;

B0119-0315

WR022ADUP

R1A00119

Oil
LOW

30.0 g
62

5 mL
1 X

996928
. 875130

10

Area

2056
1064
1864
2829
1084
4054
4054
1564
1825
3305

122
2246
6404

3668
3829

12491
15583

5160
5005

3915
11957

7136
4900
2014
6951
7681
4055
1855

, : ";J 28074

Calib.
Avg.RF

0.1870
0.1870
0.1870
'0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

:•• ••-•••:••••::•-.::..: ^

Ogden Raiiyard

Steranes RF
Hopanes RF

Inst
Cone.

0.11
0.06
0.10
0.15
0.06
0.22
0.22
0.08
0.10
0.18
0.01
0.12
0.34

0.08
0.08
0.26
0.33
0.11
0.11

0.08
0.25
0.15
0.10
0.04
0.15
0.16
0.09
0.04

;•:••;•;;•: i.̂ :'̂ ;';̂ .;

Cone.
mg/Kg

0.03
0.02
0.03
0.04
0.02
0.06
0.06
0.02
0.03
0.05
0.00
0.03
0.09

0.02
0.02
0.07
0.09
0.03
0.03

0.02
0.07
0.04
0.03
0.01
0.04
0.04
0.02
0.01

i::::iv::i::.;:-.;-:0:16:-

0.18700
0.54100

MDL

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylened12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3) .
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30 STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12).
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

Total; of :T3*T4:,:::;.:,,;:::-:-::;;:;

B01 19-031 7 Ogden Railyard

WR24A

R1A00119

Oil
LOW

30.0 g Steranes RF
29 Hopanes RF

5 mL
1 X

1006842
852492

10

4'

Area

4665
2074
2440
5445
3076
3234
5100
3681
4342
8256

735
6444

16274

9389
8513

31363
39578
12678
14257

10203
24693
16029
13242
6301

12864
13122
7937
5004

• ' - I •• ̂ 70941' :

Calib.
Avq.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

. '.'..'•.'. .'.: : :'•':'.'.. :"•_:•: :!'

Inst
Cone.

0.25
0.11
0.13
0.29
0.16
0.17
0.27
0.20
0.23
0.44
0.04
0.34
0.86

0.20
0.18
0.68
0.86
0.27
0.31

0.22
0.54
0.35

. 0.29
0.14
0.28
0.28
0.17
0.11

;V:::̂ :: V;.-:.:;:;.:;.;;;;.

Cone.
mg/Kg

0.14
0.06
0.07
0.16
0.09
0.10
0.15
0.11
0.13
0.25
0.02
0.19
0.49

0.12
0.10
0.39
0.49
0.16
0.18

0.13
0.30
0.20
0.16
0.08
0.16
0.16
0.10
0.06

0.18700
0.54100

MDL

0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28

0.28
0.28
0.28
0.28
0.28
0.28

0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d1 2 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRiTERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

•iî aî isiiiiî iiiiii

B01 19-0322 Ogden Railyard

WR28A

R1A00119
Oil
LOW

30.0 g SteranesRF
48 Hopanes RF

5 mL
1 X

1068154
900838

10

Area

5319
1925
2601
5608
3809
2973
6759
3482
4436
8587
375

6043
22246

9763
9888

34125
42582
14820
13098

8813
8129
8503
9306
5805

10808
10654

8815
6729

Calib.
Avq.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

:|i:||:»Plpi

*

Inst
Cone.

0.27
0.10
0.13
0.28
0.19
0.15
0.34
0.17
0.22
0.43
0.02
0.30
1.11

0.20
0.20
0.70
0.87
0.30
0.27
0.18
0.17
0.17
0.19
0.12
0.22
0.22
0.18
0.14

Cone.
mq/Kq

0.09
0.03
0.05
0.10
0.07
0.05
0.12
0.06
0.08
0.15
0.01
0.10
0.39

0.07
0.07
0.24
0.30
0.11
0^09
0.06
0.06
0.06
0.07
0.04
0.08
0.08
0.06
0.05

Illliil

0.18700
0.54100

MDL

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (SB)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30 STERANES (S13)

TRITERPANE (T1)
TRiTERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)
TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

B01 19-0322

WR28A MS

R1A00119
Oil
LOW

30.0 g
48

5 mL
1 X

972837
809657

10

Area

6423
2708
4736
7397
4570
4298
7789
4993
6252

10940
726

8967
18983

13253
' 11495

41518
51604
18210
19143
10604
20102
10740
11777
7513

11926
13998
10620
7761

Calib.
Avg.RF

0.1870
0.1870
0.1870
0.1870
0.1870'
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

Ogden Railyard

Steranes RF
Hopanes RF

Inst
Cone.

0.35
0.15
0.26
0.41
0.25
0.24
0.43
0.27
0.34
0.60
0.04
0.49
1.04

0.30
0.26
0.95
1.18
0.42
0.44
0.24
0.46
0.25
0.27
0.17
0.27
0.32
0.24
0.18

r

Cone.
mg/Kq

0.12
0.05
0.09
0.14
0.09
0.08
0.15
0.09
0.12
0.21
0.01
0.17
0.36

0.10
0.09
0.33
0.41
0.14
0.15
0.08
0.16
0.08
0.09
0.06
0.09
0.11
0.08
0.06

0.18700
0.54100

MDL

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

•Tota|.:ofT3^4V:«:::-:-:;^

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2



SAMPLE NUMBER

Sample Location

WA#
Matrix
HIGH, or LOW level
Initial Wt. or Vol.
Percent Solids
Final Volume
Additional Dilution
Chrysene d12 Area
Perylene d12 Area
Internal Standard (ng)

COMPOUND

STERANE (S1)
STERANE (S2)
STERANE (S3)
STERANE (S4)
STERANE (S5)
STERANE (S6)
STERANE (S7)
STERANE (S8)
STERANE (S9)
STERANE (S10)
STERANE (S11)
STERANE (S12)
C30STERANES (S13)

TRITERPANE (T1)
TRITERPANE (T2)
TRITERPANE (T3)
TRITERPANE (T4)
TRITERPANE (T5)
TRITERPANE (T6)

TRITERPANE (T7)
TRITERPANE (T8)
TRITERPANE (T9)
TRITERPANE (T10)
TRITERPANE (T11)
TRITERPANE (T12)
TRITERPANE (T13)
TRITERPANE (T14)
TRITERPANE (T15)

.ToW6ft3Vf4-;F-":-:'-v-::-;

B01 19-0322 Ogden Railyard

WR28A MSD

R1A00119
Oil
LOW

30.0 g Steranes RF
48 Hopanes RF

5 mL
1 X

1008783
826645

10

Area

5625
2403
4268
6445
3944
3911
6292
3639
5414
9948

952
7106

15955

10823
10273
36853
48293
15742
13955

9060
22547
13015
10609
6428

12271
11698

8967
6554

:--:-;8514B:;.

Calib.
Avq.RF

0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870
0.1870

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410
0.5410

:.-; ..;..,,> -:; :•••:;:;;,•,:.;;

Inst
Cone.

0.30
0.13
0.23
0.34
0.21
0.21
0.33
0.19
0.29
0.53
0.05
0.38
0.85

0.24
0.23
0.82
1.08
0.35
0.31
0.20
0.50
0.29
0.24
0.14
0.27
.0.26
0.20
0.15

!̂ ;W-Mif:J

Cone.
mg/Kq

0.10
0.04
0.08
0.12
0.07
0.07
0.12
0.07
0.10
0.18
0.02
0.13
0.29

0.08
0.08
0.28
0.37
0.12
0.11
0.07
0.17
0.10
0.08
0.05
0.09
0.09
0.07
0.05

^mw

0.18700
0.54100

I

MDL

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

C:\QPC\OIL\OGDEN\OHOPANE1 .WB2
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Water
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USEPA ERT

REAC, Edison, NJ

Contact: Barry Forsythe

732-321-4210

WC* R1A00119

EPA Contract 68-C99-223

CHAIN OF CUSTODY RECORD

Project Name: Ogden Rail Yard

Location: Ogden. UT

Site Phone:

COG #0119-0001

Page No.: ot '

Cooler H:

Lab: REAC

Contact: David Angwenyi

(732)632-9345

LAB*

* I1*'*
i^£
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ACJCT
A
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Sample ff
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Location

WR024A

WRoaoS.
BC3A ~

•a of
•jOnbuvf.

Ife'"
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US£PA ERT CHAIN OF CUSTODY RECORD COCtf 0119-0009

REAC, Edison. NJ

Contact: Barry Forsythe

732-321-4200
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EPA Contract 68-CQ9-223

)3 Oj 0© ̂  ___
"~ ~* Tag" ' Sample*

Project Name: Ogden Rail Yard
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Cooler tt.
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REAC. Edison. NJ
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732-321-4210
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EPA Contract 68-C99-223

cox o Project Name: Ogden Rail Yard
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REAC, Edison, NJ

Contact: Barry Forsythe
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EPA Contract 68-CQ9-223
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U5EPA ERT

REAC, Edison. NJ

Contact: Barry Forsythe

732-321-4210

WC*R1A00119

EPA Contract 68-C99-223

OD

CHAIN OF CUSTODY RECORD COCtf 0119-0020

Project Name:

Location:

Site Phone:

Ogden Rail Yard

Ogden. UT

Page No.: J of ]
Cooler #:

Lab: REAC

Contact: David Angwenyi

(732)632-0345

Container/Preservative Analysis Requested

Base neutral/acid extractables
* —on
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Surface water

Surface water

01194)057

O11&OT56

32 oz Amber/4 C

32ozAmber/HCI

03/07/00 32 oz Amber/40 Base neutral/acid extractablesOI1WK41

011&5242

011&0328

OQ/D7/00 32 oz Amber/HCI

Base neutral/acid extractables32 oz Amber/4 C
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Preliminary Analytical Report Summary Date: June 23, 2000

Subject: Oil Fingerprinting Analysis for Water and Soil Samples on the Ogden Rail Yard site
(R1A00119)

This summary reports results of oil fingerprinting analysis for 22 samples (chain of custody # 119-
0112 & 0115) on the Ogden Rail Yard site. The samples include 6 in surface water, 5 in sediment,
and 11 in soil.

The samples were analyzed by a modified method 8015B in which the GC-MS/SIM technique was
used. Procedures of sample analysis are described in the next section. In this case, the analysis calls
for generating several "oil fingerprinting patterns" that include saturate hydrocarbons (saturates)
profile, polynuclear aromatic hydrocarbons (PAHs) profile, total petroleum hydrocarbons (TPH)
profile, and sterane/hopane profiles of each sample. These profiles were subsequently used to match
either with known oil sources (e.g., fuel oils) or among the samples for identification.

Both saturate and PAHs profiles were obtained from the quantitation reports of target analytes that
include Cg-Csg normal alkanes and 33 PAHs and their homologues. TPH profiles were generated as
extracted ion chromatogram (EIC) at m/z = 85 from the samples' total ion chromatogram (TIC); both
sterane and hopane profiles were generated as EIC at m/z = 217 and 191, respectively, from the
samples' TIC.

Results of the analysis are categorized in two tables: Table 1 for water samples and Table 2 for
sediment/soil samples. The fingerprinting pattern matching is based on ASTM D-3328. The method
calls for "m" as match, "pm' as possible match, and "nm" as not match either with known oil sources
or among the samples. In addition, "nd" indicates as "no oil fingerprinting detected", and "nt"
denotes "no distinguishable oil fingerprinting due to week oil patterns".

The analysis results of the six surface water samples show that they have no distinguishable patterns
of both saturates and PAHs, nor did their THP profiles. The target analytes of saturates reported were
due to glassware contamination during the extraction. As a result, the water samples are identified as
"nt" such that no oil contamination was found from these sampling locations.

Table 2 shows that the PAHs concentrations of the sixteen sediment/soil samples were all below
MDL; their TPH profiles show no pattern-matching with that of the prepared TPH standard. Their
saturates profiles are sorted into six different patterns, sterane profiles are sorted into seven different
patterns, and hopane profiles are sorted into nine different patterns. Based on these assessments, the
samples are identified as follows:

m:
m:
pm:
pm:
nm:

01 19-1096 (duplicate of 01 19-1097) and 01 19-1 106
01 19-1 122 and 01 19-1 124
0119-1127, 0119-1129, and 0119-1139 (duplicate of 0119-1140)
0119-1051, 0119-1165, and 0119-1072
0119-1086, 0119-11091,0119-1120, and 0119-1147
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Based on the summaries of Table 2, the hopane patterns of the five sediment samples (i.e., 0119-
1086, 0119-1091, 0119-1096, 0119-1097, and 0119-1106) seem indicate that their sampling locations
contain low amount of oil contamination. But since their oil fingerprinting patterns do not match any
known oil sources, and without detectable TPH profiles, it is difficult to determine the sources of oil
contamination.

With no hopane patterns detected in the remaining eleven soil samples, they are believed to be no oil
contamination was found in their sampling locations.

All calibration checks passed the acceptable criteria. The surrogate recovery of sample extraction is
reported based on the results of BNA analysis. No matrix spike/matrix spike duplicate is required for
the analysis. The data package includes saturate profiles, PAHs profiles, TPH profiles (i.e., EIC at
m/z = 85), and sterane/hopane profiles profiles (i.e., EIC at m/z = 217 and 191, respectively) of all
samples. The package also includes other supporting documents such as a 5-point calibration report,
a continuing calibration check report, sample injection log, extraction log, %solid report, and sample
acquisition files.



TABLE 1. Results of Oil fingerprinting Analysis in Water Samples
Using Modifed Method 8015B

WA # R1A00119: Ogden Railyard (May 2000)

Sample No. Sampling Location Saturates PAHs | TPH Sterane Hopane Final identification

WBLK051500
0119-1007
0119-1025
WBLK051700
0119-1043
WBLK051800
0119-1049
0119-1076
0119-1082

Lab Blank
OR02B
BVP03B
Lab Blank
21SP04B
Lab Blank
21SP04BDUP
FB1B •
FB2B

nd
nd
nd
nd
nd
nd
nd
nd
nd

nd
nd
nd
nd
nd
nd
nd
nd
nd

. nd
nd
nd
nd
nd
nd
nd
nd
nd

nd
nd
nd
nd.
nd
nd
nd
nd
nd

nd
nd
nd
nd
nd
nd
nd
nd
nd

nt
nt
nt
nt
nt
nt
nt
nt
nt

nd denotes "no pattern/profile detected".
nt denotes "no discernable or distinguishable oil fingerprinting such that a pattern match could not be determined
due to week/no oil pattern".



TABLE 2. Results of Oil fingerprinting Analysis in Sediemtn/Soil Samples
Using Modifed Method 8015B

WA # R1A00119: Ogden Railyard (May 2000)

Sample No. Sampling Location Saturates PAHs TPH Sterane Hopane

SBLK051600
0119-1086
0119-1091
0119-1096
01*19-1097
0119-1106
0119-1120
0119-1122
0119-1124
0119-1127
0119-1129
0119-1139
0119-1140
0119-1147
0119-1151
0119-1165
0119-1172

Lab Blank
OR02B
BVP03B
21SP04B
21SP04BDUP
21SP11B
RZ105B
RZ106B
RZ107B
RZ109B
RZ110B
RZ208B
RZ208BDUP
RZ304B
RZ307B
RZ407B
21SPP03B

nd
nr
P1
P2
P2
P2
P3

P4

P4
p5

P5
p3

P3
p6
p5

P5

P5

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

nd
S1

s2
S1

S1

S1

s3
s4
s4
s5
s6
s6
s6
s6
s5
s7
s6

nd
hi
h2
h3
h3
h3
h4
h5
h5
h6
no
no
no
no
h7
h8
h9

nd denotes no oil pattern detected.
nr denotes the concentration is below MDL.
p1 to p6 denote six different saturate profiles.
s1 to s7 denote seven different sterane profiles.
hi to h9 denote nine different hopane profiles.
no denotes hopane profile is too low to be detected as pattern.
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The Analytical Method of Oil Fingerprinting Analysis in Water/Soil Samples

The method outlines procedures for oil fingerprinting analysis. It is based on the drafts submitted in May 1996 by I
Syslo, with titles of "Procedures for the Extraction and Analysis of Oil as Source Oil, and Oil Found in Aqueous and
Solid Matrices." and "Revised Draft Action Plan for Analyses of Oil Spill Bioremediation Samples". The two drafts
are a compilation of SW846's 8015B, ASTM's D3328, Marine Safety Laboratories Notice 5200.9, and several other
methods used by the US Coast Guard, Environment Canada, and other labs that are currently developing methods
and techniques for oil analysis/oil characterization. The method characterizes oil samples using standard oil
fingerprinting techniques, PAHs and their homologue patterns, saturated hydrocarbon patterns and distributions, and
steranes and triterpanes (hopanes) isomers and distributions, as well as their overall intrinsic relationships with
sources of oils. This new analytical method is still in "pilot" stage and is subjected to future changes to improve its
performance.

Extraction Procedure

The samples were extracted based on the BNA SOP. Approximately one liter of a water sample was spiked with 500
|iL of a BNA surrogate mix. The water sample's pH was first adjusted at around 3, followed by being extracted with
60 mL of methylene chloride for two minutes. After the extraction, the organic layer was collected in a volumetric
flask. The extraction was repeated three times. The sample's pH was then adjusted at around 11. The same
methylene chloride extraction at the acid condition was repeated three times. The methylene chloride extracted
solution collected from the two separate extractions was subsequently combined and concentrated down a final
volume of 1 mL.

Approximately 30 grams of a soil sample was spiked with 500 uL of a BNA surrogate mix. The sample was then
mixed with sufficient amount of anhydrous sodium sulfate, followed by Soxhlet extraction with 300 mL of
methylene chloride for 16 hours. The methylene chloride extracted solution was then concentrated to a final volume
of 5 mL.

Analytical Procedure

One milliliter of the final extract of each sample was transferred to a GC vial, followed by spiking with 20 uL of an
internal standard mix, prior to instrumental analysis. The internal standard mix contains phenanthrene-djo, chrysene-
d12) perylene-di2, tetradecane-d30, and tetracosane-dso (500 ug/mL each).

A HP 5890 gas chromatograph/5972 mass selective detector (GC-MS) equipped with a 7673 autosampler was used
to analyze samples. The instrument is operated on a PC equipped with the HP Chemstion/Enviroquant.

The instrument operating conditions are as follows:

Column Rtx-5, 30 meter x 0.25mm ID, 0.50 urn film thickness fused silica capillary
(Restek)

Column flow Helium at 1.1 mL/min (constant flow)
Injection temperature 290 °C
Transferee temperature 290 °C
Source temperature 170 °C
Temperature program 50 °C for 0.5 min

ramp to 295° C at 20° C/min (hold 8.5 min)
ramp to 305° C at 25° C/min (hold 15 min)

Injection mode Splitess (purge time = 1 min)
Injection volume luL
Liner 2 mm ID straight, packed with about 10 mm of silanized &. conditioned glass

wool.
Scan mode Selective Ion Monitoring (SIM)
Electronic multiplier 200 volts above the tune's value

A method file was set up to use the above operating conditions to acquire all samples and to quantitate saturates,
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PAHs, and TPH. Quantiation of saturates and PAHs are processed on Enviroquant, whereas PAHs' homologue
isomers are identified and quantitated by manual search.

The calibration range of saturates and PAHs include C8-C38 normal alkanes, pristane, phytane, and 16 PAHs at 1.0,
5.0, 10, 25 and 50 jag/mL. The TPH/oil standard should be an original source, a similar product, or ideally obtained
from the sampling site.

Saturates and PAHs are quantitated using their individual average response factors. Quantitation of PAHs'
homologue isomers was based on their parent PAHs' average response factors. The average response factor, RFave,
is used when target analytes are quantitated with an initial calibration range. The continuing calibration response
factor, RFCC, is used when target analytes are quantitated with a continuing calibration standard.

Response Factor calculations
<
The response factor of each specific analyte at each calibration concentration is calculated based on the following
equation:

Acx lis
Aisxlc

where
RF = Response factor for a specific analyte
Ac = Area of the analyte in the standard
Ijs = Mass of the specific internal standard
Ais = Area of the specific internal standard
Ic = Mass of the analyte in the standard

The average response factor, RF,,ve, is defined as follows:

DT^i _i_ "D "D^ i T?TT

RFove = " where n is the number of calibration standards. Usually, n = 5.
n

The average response factor of each analyte of saturates and PAHs, is calculated either using Evironquant The
standard deviation (%RSD) of the five-point calibration range is also calculated: The criteria of an acceptable
calibration range are that %RSD < 30%.

Analyte Concentration Calculations

Saturates and PAHs were calculated using the average response factors of the method. The concentration of the
detected analytes was calculated using the following equation:

DFAuIuVt
C (mg/Kg or mg/L)=

AisRFave(or RFcc)Vi(or Wto)

where
DF = Dilution Factor
Ay = Area of target analyte
Ib = Mass of specific internal standard (ng)
V,- = Final volume of extract (uL)
Ais = Area of specific internal standard
RFCC = Continuing calibration response Factor
RF.« = average Response Factor
Vj = Sample volume (L)
Wt0 = Sample weight (g)
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The TPH profile of each sample is obtained by generating an extracted ion chromatogram (EIC) at m/z = 85 from its
total ion chromatogram (TIC). The whole EIC is subsequently integrated as one peak. The response factor of each
TPH standard is calculated based on area sum of the two internal standards, tetradecane-d30 and tetracosane-d50.

The sterane and hopane profile of each sample are obtained by generating their EICs at m/z = 217 and 191,
respectively, from its TIC. In case the sample was suspected as containing one of known oil sources, steranes and
hopane are calculated manually using QuattroPro. The sum of C,9 hopane(17a(H),21B(H)-30-norhopane) and C30

hopane (17a(H),21B(H)-hopane) are use to represent hopane concentrations for normalizing TPH data because they
are widely recommended in oil literature. In this case, another method file (e.g., HOPSTERI) will be used to
establish the response factor of C29 hopane (17a(H),21B(H)-30-norhopane) and C30 hopane (17a(H),21B(H>
hopane). The calibration range of the sterane/hopane is 0.5, 1.0, 5.0, 10, and 25 ppm. The response factor and
average response factor are calculated using the same equation described above. The concentrations of the 15
hopanes and 13 steranes in the samples are calculated based on the hopane and sterane compounds either from their
initial calibration range or from their daily check. The hopane and sterane data are generally used to establish a
" pattern" to be used for oil source identification.

Sample Analysis

The GC-MS is first tuned by injecting 50 ng of decafluorotriphenylphosphine (DFTPP) in the linear scan mode.
After the system passed the DFTPP tune criteria, three mid-range calibration standards are used as daily calibration
check standards: TPH standard at 10000 ug/mL, saturates and PAHs at 10 |ig/mL, and hopane/sterane and
surrogates of at 5.0 (ig/mL. The response factor of each continuing calibration check standard (RFcc) is evaluated by
comparison to the average response of it original calibration range. Continuing calibration check evaluation for
saturates, PAHs, hopane, sterane, and surrogates is conducted on Enviroquant; Continuing calibration check
evaluation for TPH is performed manually on Quattro Pro. The samples can be acquired once all three calibration
checks passed the acceptable criteria (e.g., ±30%).

Table 1 of the appendix lists analytes of staruates, PAHs, and their corresponding internal standards used in the
method. Table II lists quant ion of analytes , surrogates, and internal standard used in the method.
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APPENDIX
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Table I. Analytes of Saturates, PAHs and their Corresponding Internal Standa

Naphthalene-d.
n-C8 thru n-C15"SHCs
Naphthalene
C1N thru C4N isomers

Chrysene-di-,
Fluoranthene
Pyrene
C1F/P & C2F/P isomers
Chrysene
C1C&C2C isomers
Chloestane {Steranes}

d<n-Tetracosane
n-C19 thru n-C36, & n-C38

d62-Triacontane {SUIT}

Phenanthrene-d,,,
n-C,6 thru n-C^HCs
Fluorene
GIF thru C3F isomers
Pristane
Phytane
Dibenzothiophene
C1D thru C3D isomers
Phenanthrene
Anthracene
C1P/A thru C3P/A isomers
Anthracene-d10 {SUIT}
5a-androstane {surr}

Perylene-d,,
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno( 1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
Hopane {moretane/hopanes}

Sum of d.,n-Tetradecane + d^-Tetracosane
Total TPH us'ms, m/z ion 85~
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Table II. Quant Ions of Saturates, PAHs, Surrogates, and Internal Standards.

Compound:

d8-Naphthalene {is}
Octane C8
Nonane C9
DecaneCIO
Undecane Cl 1 .
Naphthalene
Cl-naphthalene isomers
C2-naphthalene isomers
C3-naphthalene isomers
C4-naphthalene isomers
Dodecane C12
TridecaneCIS
TetradecaneCH
Pentadecane C15
dlO-Phenanthrene {is}
Hexadecane C16
Fluorene
Cl-fluorene isomers
C2-fluorene isomers
C3-fluorene isomers
HeptadecaneCl?
Pristane
Dibenzothiophene
Cl-dibenzothiophene isomers
C2-dibenzothiophene isomers
C3-dibenzothiophene isomers
Octadecane CIS
Phytane
Phenanthrene
Anthracene
Cl-phenanthrene/anthracene isomers
C2-phenanthrene/anthracene isomers
C3-phenanthrene/anthracene isomers
d!2-Chrysene {is}
C27 Baa-cholestane and other Sterane isomers
Fluoranthene
Pyrene
Cl-fluoranthene/pyrene isomers
C2-fluoranthene/pyrene isomers
Chrysene
Cl-chrysene isomers
C2-chrysene isomers
d!2-Perylene {is}
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene

Quant Ion:

136
85
85
85
85
128
142
156
170
184
85
85
85
85
188
85
166
180
194
208
85
85
184
198
212
226
85
85
178
178
192
206
220
240
217
202
202
216
230
228
242
256
264
252
252
252

(continued)
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Table n. (continued)

COMPOUND Quant Ion

Benzo(a)pyrene 252
Perylene 252
Indeno(l,2,3-cd)pyrene 276
Dibenzo(a,h)anthracene 278
Benzo(g,h,i)perylene 276
C30 17B(H),21a(H) hopane& other hopane isomers 191
d50-Tetracosane {is} 66
NonadecaneClP 85
EicosaneC20 85
Heneicosane C21 85
Docosane C22 85
Tricosane C23 85
Tetracosane C24 85
Pentacosane C25 85
Hexacosane C 2 6 ' 8 5
Heptacosane C27 85
Octacosane C28 85
Nonacosane C29 85
Triacontane C30 85
Hentriacontane C31 85
Dotriacontane C32 85
Tritriacontane C33 85
Tetratriacontane C34 85
Pentatriacontane C35 85
Hexatriacontane C36 85
Octatriacontane C38 85
d30-Tetradecane {is} 66

Total TPH .. 85
uses sum of d30-Tetradecane {is}

& d50-Tetracosane {is}
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USEPA ERT

REAC, Edison, NJ

Contact: Barry Forsythe
732-321-4210

WO#:R1A00119

EPA Contract 68-C99-223

CHAIN OF CUSTODY RECORD

Project Name: Ogden Rail Yard

Location: Ogden, Utah

Site Phone:

COC# 119-0112

Page No.:.

LAB# Tag

A~

A~~

A~

A~
A~~

Sample #

0119-1007

0119-1025"

0119-1043"

OT19-1049"~

0119-1076

OTl 9-1082"

Location

OR02B

BVPO3B

21SP04B

21SP04BDup

"FBTB "~ ~

FB2B

Matrix

SurfaclFwater

Collected

05/09/00

Surface water

Surface water

Surface water

Surface water

SurfacTwater

05/09/00

06/10«0

05/10/00

05/09/00

05A39/DO

Container/Preservative
i

1 liter amber/4 C

1 liter amber/4 C

T liteFarnber/4 C

1 liter amber/4 C

1 liter amber/4~C

Tllte7arnber/<FC

Analysis Requested'

BNA and Oil Fingerprinting

BNA~an7oirFlngerprlntin f̂

BNA~ancFoiTFIngerpFintlrig"

BNA and Oil Fingerprinting

BNA~arid~OH Fingerprinting"

BNA~arid"OirFlngerprlnting~

MS
MSD

..of.

Cooler #:

Lab: REAC

Contact:

(732)632-8345

Comments

Special Instructions:

QC:>

, J "bfci-rn
REFERENCECOC

f •



USEPA ERT

REAC, Edison, NJ

Contact: Barry Forsythe

732-321-4210

WOtf:R1A00119

EPA Contract 68-C99-223

LABS; Sample # Location

9 :B

-

; 01 19-1 086

;0119-T09f

; Oil 9-1096"

•0119-1097"

;0119-Ti06~

; 0119-1120"

;OR02B

7~BVPO3B~

~~21SP04B-

CHAIN OF CUSTODY RECORD

Project Name: Ogden Rail Yard

Location: Ogden. Utah

Site Phone:

; Matrix ^Collected; Conjalher/Preservatlve

; Sediment ~~ ~j 05/09AX) j~8 ozglass/4 C" ~ ~ ~

\ Sediment • 05/D9/QO • 8 oz"glass/4 C ~~

; Sediment"" "j 05/10/00 ;'8oz~glass/4C~ ~~ ~~

COC#0119-0115

Page No.: of.

Cooler #:

Lab: REAC

Contact:

(732)632-9345

I" Analysis Requested

ytArmetals^BNA +T5est/PCB~+ 6ii
_ ... ._ .... ^-pgg^pQQ-^.QJ!

L +"Pest/PCET+ Oil

21SP04BDup

"j~21SPliB ~~

; Sediment ; 05/10/00 ; 8 02 glass/4 C

\ Sediment ~" "• 05AD9AX) ;~B oz~glasi/4 5"

; TAL metals + BNA + Pest/PCB + Ofl

" ^est/PCB"+ oil

; Soil.

"•Sol

"TsolF

; 8 oz glass/4 C

;05/10A» ;"8o£glass/4C~

• 05/iQDb ;.'§ oz~glass/4 (f

• 05/iO/Db ;"B ozllass/4 (f

• 05/10/00 ;"8oz"glass/4C~

;"8oz~glass/4C~

•0119-1122

"• 0119-T124"

\i ;RZ106B

y "pR2T°7B~
TRZTOQB"

; TAL metals + BNA + Pest/PCB + Oil

; TAL metals + BNA + Pest/PCB + Oil

" +"Pest/PCB> Oil

(;B~

; 0119-1129

";OTl 9-1139
H;OTl9-Tl40

"•OT19-1147

""; OTl9-Tl5f

1 OT19-T165

•OTl9-ri72

|RZ110B

I~RZ208B~

Soil

'Soil
; TAL metals + BNA + Pest/PCB + Oil

"+ Oi'l

J ; RZ2O8BDup

•vf TR^MB"
" \J JRZ307B"

;Soll

iSoif

; 05/10/00

• 06/iOffib

; 8 oz glass/4 C

;"8oz~glass/4C~

; 8oz~glass/4C

; TAL metals + BNA + Pest/PCB +

••-"Pest/PCEM- Oil

TAL metals + BNA + Pest/PCB + Oil

+"PesW>CB~+ OH

+ oil

Dale • Time • Hems/Reason


